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PROCEEDI NGS

CHAI RPERSON KLEI NMAN:  Good norni ng, everybody.

I'"d like to call this nmeeting of the Air Quality
Advi sory Comrittee to order

And | believe everybody's had a chance to find a
copy of the agenda. | don't know if any of you had a
chance to | ook outside this norning around 8:30. And you
| ook out over the marina towards San Francisco, and there
was this huge rainbow right over the bay, so | think it
bodes well for the proceedings.

And | don't think |I've seen the air cleaner here
in the nunber of tines |I've been up here, so | think we're
off to a good start.

Wth that, 1'd like to introduce Richard Bode
fromthe Air Resources Board who will give us a brief
i ntroducti on.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Great. Thank you, M ke.

My nane is Richard Bode. And I'mwith the Air
Resources Board. And |'m Chief of the Health and Exposure
Assessnent Branch. And nmy group is working with the
Ofice of the Environmental Health Hazard Assessnment who
has been responsible for the review of the California's
anbient air quality standard for ozone and the reason for

our neeting today.
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I"I'l have to get as close as | can to this thing.

Let me just go on that of course today's neeting
is this is the neeting of the Air Quality Advisory
Committee, which will do the scientific peer review of our
draft staff report.

(Thereupon an overhead presentati on was

presented as follows.)

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
We have 10 nenbers of our Air Quality Advisory Committee,
which is being chaired by Dr. M chael Kl einman

M ke, would you like to start off by kind of an
i ntroduction of the committee menbers.

CHAI RPERSON KLEINMAN: | think that's a good
idea. What I1'd like to do is just go around the table and
each nenber can identify thenselves, their affiliation and
their area of expertise. And this is the first tine that
the entire cormittee has actually met face to face. So
for me it's a great pleasure to wel cone nenbers who have
not participated in this before.

I wanted to just sort of, at the outset, kind of
lay down a bit of a framework that the purpose of this
comm ttee, as Richard said, is to evaluate the scientific
basis which is used by the staff of OEHHA and ARB to
make -- to prepare the docunment. They've done a very

conprehensive review of the literature.
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Unfortunately, as is in every case, it's
i mpossible to do a conplete catal oging of all of the
scientific information relevant to ozone. The thousands
of papers devel oped and published since the |ast ozone
review And this is -- it was a fornmi dable task. And I'd
just like to start out by congratulating the staff's of
the agencies for producing a docunent that is relatively
conprehensive and actually even is readable.

There are some areas that | think as anybody will
mention that can use sone additional elucidation. But by
and |l arge, they've done a very good job of doing a

form dabl e dat abase

So with that, I'd |like to have each nenber of the
Committee identify thenselves. And I'Il start out. [|'m
M chael Kleinman. |'ma professor of Conmunity and

Environnental Medicine at UC Irvine. M area of study has
i nvol ved human exposure studies with ozone, anim
exposure studies with ozone, and the toxicol ogy of ambient
air pollutants in general

I'd like to pass this on.

ADVI SORY COW TTEE MEMBER HAMMOND: | ' m Kat hy
Hammond. And |'m a professor of Environnental Health
Science at the University of California Berkeley, School
of Public Health. |1'ma chenmist and an industria

hygi enist. And ny area of research is exposure assessnent
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for epidem ol ogi c studies.

ADVI SORY COWM TTEE MEMBER SHERW N: |' m Russ
Sherwin. |'m a pathol ogy professor at the University of
Southern California. | have 2 areas in which I work. One

is animal studies with ozone and nitrogen di oxide. And
the other one is human pathol ogy. W have done a nunber
of studies finding out what the basic pathology is of
quote "normal " young people. And this has been an area
where we have tried to make correl ati ons between air
pollution and the kind of |esions that we've been seeing
actually in humans.

ADVI SORY COW TTEE MEMBER ADAMS: Hi. |'mBill
Adanms, Professor Enmeritus from UC Davis in exercise
bi ol ogy. [|'ve done quite a nunber of human exposures
i nvol ving exercise in both short-term 1- to 2-hour tine
intervals as well as prolonged exposure, 6.6 hours. |[|'ve
now nmoved to Al buquerque, and | find that |I'mtaking
retirement far too seriously.

(Laughter.)

ADVI SORY COW TTEE MEMBER PLATZKER: |'m Arnold
Pl at zker. |'m a neonatol ogi st and a pediatric
pul nonol ogi st and a professor USC, and the Children's
Hospi tal Los Angel es an adjunct professor at UCLA. MW
i nterests have al ways been the inpact of early lung injury

on |ater lung devel opnent. And we've studied premature
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infants early aspiration H 'V over 7 years in infants born
to mothers infected with HHV. And we are nore interested
as well in various forns of interstitial |ung disease,
especially those of imunol ogic basis.

G ad to be here.

ADVI SORY COW TTEE MEMBER FANUCCHI: H . M nane
is Mchelle Fanucchi. 1'ma professional researcher at UC
Davis in the School of Veterinary Medicine. M areas of
i nterest are post-natal |ung toxicology, specifically with
hazardous air pollutants. And | also work with a nonhuman
pri mate nodel of ozone toxicity in post-natal animals.

ADVI SORY COVM TTEE MEMBER CHESTNUT: |'m Laurie
Chestnut and |I'm an econom st with Stratus Consulting in
Col orado. And ny area of expertise is benefits
assessnent, quantitative nmethods assessment of pollution
control

ADVI SORY COW TTEE MEMBER DELFINO. |'m Ral ph
Del fino an associate professor at UC Irvine. And | began
ny research doing time series studies of air pollution
health effects and expanded to | ook at epideni ologic --
ot her epidem ol ogi ¢ desi gns, and have focused on asthmatic
children and health effects of anbient pollutants on |ung
function synptons and ot her outcones. And have noved on
as well to health effects of air pollutants on

cardi ovascul ar di sease
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ADVI SORY COWM TTEE MEMBER GREEN: |'m Peter Green
a professional researcher at UC Davis in the Departnent of
Civil and Environmental Engineering. And | work on a
variety of air quality issues, including aerosols, ozone
reacti on products, sources of ozone precursors and others.

CHAI RPERSON KLEI NMAN:  Thank you very much. As
you can see, we have a very broad group of panel nenbers
in terms of areas of expertise. And | believe it covers
very adequately the gamut of issues that are raised by the
docunent that's been prepared.

In terns of neeting |ogistics -- you've probably
all seen the agenda -- we have tried, to the best of our
ability, to shorten the presentation tinmes by the staff
because everyone has presumably read the docunment or nuch
of the docunent as interested them And therefore, we'l
just be covering highlights.

Qobvi ously, these presentations are not intended
to be total conprehensive. So if there are questions,
we'll certainly be able to entertain those. W wanted to
al l ow adequate tinme possibly even a little bit of tine
this afternoon, and certainly a mjor piece of tine
tomorrow nmorning for public comments. W feel that's an
i nportant part of this process. W wanted to all ow enough
time for people who have requested tine to present issues

to have that opportunity.
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Most of the people who will be speaki ng have al so
provided witten conments. And I'd certainly like to nmake
sure that it's understood that what should be presented in
the public oral comments are things that either were not
adequately addressed in the staff response, because the
staff has responded to all witten comments at this point,
or new i nformation.

And we'll allow some brief tine for that. And
wi Il have to use the prerogative of the chair to shorten
di scussions, if necessary, because | do want to nake sure
everybody who's requested tine does have sone tinme to neke
their points.

In ternms of the Committee itself, we will have a
separate room We're not trying to be snobbish, but we do
need -- as | said, we didn't have very nuch tinme for
i ndi vi dual di scussions about the issues, and we do want to
make time both at lunch and at dinner tonight for the
conmittee to have tine to interact and for ne to gather
enough information that by tonmorrow we will have our

consensus opi ni ons.

So that's really all | want to say about neeting
| ogistics. | think that there are -- is Sue -- no. --
Well, | think nost people of probably | ocated

where the restroons or washroons are. The restaurant is

in the building, and so there shouldn't be any about if it
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starts raining, you don't have to get wet.

And other than that 1'd like to again turn this
over to Richard for any other conments about the |ogistics
or the agenda.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Great. Thank you, Dr. Kleinman. 1'd just like to point
out on the agenda that we have handouts of the agenda for
those attending. Hopefully, all the conmttee nenbers
have a copy. |If you need sone, let us know, and I'Il get
you a copy of anything we have.

Qur neeting is broken into 2 days that will have
a short overview of the discussion of the staff report
i mediately. And then we'll go into -- the rest of the
day will be spent on reviews by the Conmttee itself, the
Conmi ttee menbers

As Dr. Kleinman pointed out that tonight we have
a special roomfor the cormmittee nmenbers to eat dinner and
actually confer in private, and have the tinme. Then
tomorrow norning will be spent on public comments. The
first being a sunmary by staff of witten coments and
responses to conments. Followed by an extended ora
public comrent period. As Dr. Kleinnman pointed out, those
oral comments should be confined to new information that
wasn't included in the witten conments, so that everyone

has enough tine.
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And | would say for those that are attendi ng now
too, there's a sign-up sheet. |[If you want to coment
tomorrow, and you haven't already done so, nake sure you
sign up with Sue Wnan in the back of the room

And then after |unch again we have the private
room for the comrittee tonmorrow at lunch tinme to confer
again. And following that, we'll hear the, | guess,

di scussi ons of AQAC findings, Committee findings.

So with that, if there are no other questions, |
will start off the initial staff presentation. Just to
let the Commttee know that before you is a draft staff
report that was put together by staff fromboth the Air
Resources Board and O fice of Environnental Health Hazard
Assessnent. Dr. Deborah Drechsler was the | ead person for
the ARB and Dr. Bart Ostro was the | ead person for OEHHA.

The staff report actually was rel eased in June of
2004 to the public for review And approximtely a nonth
after that we also released a second docunent, which was a
draft chapter 10, which dealt with just the health
benefits for neeting the new recommended standard for
ozone.

That chapter, the health benefits chapter, does
not contain the basis for supporting the recommendati on
for the standard, but only -- its purpose was to

illustrate what health benefits we could expect if we now
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10
met the new recomended st andard.

We did have, as | said, a public conment period.
We ended it on Septenmber 1st. W' ve taken those coments
and staff has responded in witing to those comments. The
draft staff report, as well as the Chapter 10 Health
Benefits chapter and all witten public conments and staff
responses were presented to the Committee for review back
i n Novenber.

And so actually that is our charge today. And
with that, | will let Dr. Drechsler begin our staff
presentation to give you an overview of the review process
and what is in the staff report, followed by a health
review by Dr. Ostro.

--00o0- -

DR. DRECHSLER: Good nor ni ng.

I ' m Deborah Drechsler fromthe Air Research
Di vision of the Air Resources Board. And ny presentation
this norning will give you an overview of the
standard-setting process in California.

We'Il go over the definition of an anbient air
qual ity standard, the Children's Environmental Health
Protection Act requirenments, the regul atory process, the
standard review tineline and the role of the Air Quality
Advi sory Comrittee, which we call AQAC.

Dr. Bart Ostro fromthe Ofice of Environnenta
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11
Heal t h Hazard Assessnment, commonly called OEHHA, will then
present the basis and rationale for the reconrended
revision to the anbient air quality standard for ozone.
--000- -

DR. DRECHSLER: In California, an ambient air
quality standard is the legal definition of clean air. It
has 4 el enents, including a definition of the pollutant,
an averaging tine, a concentration and a nonitoring basis.

California anbient air quality standards are
based solely on public health considerations. Although
standards provide a basis for preventing or evadi ng
adverse health effects, they do not include consideration
of such things as attainnent designations, feasibility or
cost of controls or of any specific control neasures. The
process for nmeking air attai nment designations is
specified in sections of the California Code of
Regul ations that are unrelated to those we have opened in
t he present regulatory action and have no part in the
regul atory action under consideration in this neeting.

--000- -

DR. DRECHSLER: California anbient air quality
st andards represent the highest pollutant concentration
for a given averaging tinme that is unlikely to induce
adverse effects in anyone who undergoes the defined

exposure.
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State law requires that anmbient air quality
standards incorporate a margin of safety to take into
account potentially sensitive people who are not included
in the avail able scientific studies.

Ri sk assessnment, the nunber of people likely
affected or the likelihood of any specific individua
experiencing the exposure defined by the standard are not
consi derati ons.

The standards are staff's best estimate of the
greatest exposure that will be without effect in anyone
who under goes the exposure defined by the standard.

--000- -

DR. DRECHSLER: The Children's Environnenta
Health Protection Act, which is also known as Senate Bil
25 aut hored by Senator Escutia and passed in 1999,
required that ARB and OEHHA performa prelimnary review
of all California ambient air quality standards to
det ermi ne whether there was evidence that any might be
i nadequately protective of public health, with a
particul ar enphasis on infants and chil dren.

The Act also required that standards judged to be
possi bly inadequate be prioritized for full review This
process was conpl eted i n Decenmber 2000.

Recent initial review concluded that nost of the

California ambient air quality standards m ght not
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13
adequately protect the health of the public including
i nfants and chil dren.
--000- -

DR. DRECHSLER: The standards founds possibly
i nadequate were then prioritized based on the extent of
risk to public health. The standards for PMLO and
sul fates were prioritized as being of the greatest
concern, and full review of the PMLO and sul fate standards
was conpleted in 2002 and revi sed standards becane
effective in 2003. Ozone was prioritized to be the second
standard to undergo full review and the hearing today is
part of the standard revi ew process.

The nitrogen dioxide standard review has begun
and we anticipate rel ease of the staff report and
recommendations later this year

--000- -

DR. DRECHSLER: We're concerned about ozone
because the health effects are significant and w de
rangi ng. A large body of data, including hundreds of
scientific papers, have consistently reported significant
respiratory health effects. W are also concerned because
ozone levels frequently exceed the current standard,
meani ng that many California residents are at risk of
experiencing adverse health effects nultiple tines per

year. There is also evidence that children may be
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especi al ly vul nerabl e.
--000- -

DR. DRECHSLER: The federal Clean Air Act gives
California authority to set its own anbient air quality
standards in consideration of statew de concerns. Because
the California anbient air quality standards are State
regul ations, the federal |aws pertaining to the processes
and procedures for setting standards do not apply.

Instead, we nust follow the process of procedures outlined
by the California Health and Safety Code and the
California Adm nistrative Procedure Act.

--000- -

DR. DRECHSLER: This slide, which is rather
conpl ex |l ooking, but it outlines the process for
promul gation of State regulations. The process starts
with release of the draft staff report and
recommendati ons. Many ARB and OEHHA staff and severa
contractors contributed to the staff report under
consi deration today.

OEHHA pl aced the central role of providing the
recomendati on for the standard based on the reviews
contained in the various sections of the report. The
report is released to the public for a comrent period and
is also forwarded to the Air Quality Advisory Conmittee

for their review And the report and recomendati ons are
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peer reviewed by the Air Quality Advisory Cormittee at a
public neeting. This reviewis mandated by the California
Heal th and Safety Code.

I will tell you some nore about the Committee on
the next slide.

The public is invited to coment to AQAC on the
draft report and recommendati ons and AQAC wi I | consi der
those comrents as part of the peer-revi ew process.

Fol | owi ng recei pt of AQAC s witten coments on
the report and recommendations, staff will revise the
report as necessary to address those coments and those of
the public. The revised report will be released for an

of ficial 45-day public comment period, after which the

report and recommendations will be presented to the Board.
We will hold sonme public workshops during that
45-day comment period and will accept public conments on

the revised report up to and including at the public
hearing at which the Board will consider the item
--000- -

DR. DRECHSLER: The California Health and Safety
Code requires that the scientific basis of ambient air
qual ity standards recomrendati ons be peer reviewed. The
Air Quality Advisory Committee fulfills this function
The nenbers are appointed by the President of the

University of California and each is an expert on one or
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nore of the subjects discussed in this staff report.

The Committee will be reviewing the report and
recommendations in this nmeeting and will be providing
staff a witten report on their findings. They will also
be considering the public coments that were subnmitted in
writing and also the staff's responses to them

--000- -

DR. DRECHSLER: This slide gives the tinmeline for
ozone standard review. The draft report being considered
this nmorning was rel eased on June 21st, except for the
heal th benefits quantification, which was released in
August .

We hel d public workshops in Sacranmento, Los
Angel es, and Fresno during July and August. After AQAC s
review, we will be revising the report and issuing it
again for the 45-day comment period and will be hol ding
addi ti onal workshops and accepting public comments up to
and including at the Board heari ng.

--00o0- -

DR. DRECHSLER: The report under consideration
today contains chapters on the physics and chem stry of
ozone formation and deposition; background ozone in
California;, ozone precursor sources and em ssions;
noni toring net hod; characterization of statew de ozone

concentrations; welfare effects, including forests,
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agriculture and materials; health effects and a
quantification of health benefits estimated to accrue with
attai nment of the proposed ozone standards.

The report was witten by a nunber of ARB and
CEHHA staff and several contractors including Drs. Patrick
Ki nney, David Grantz, Charles Plopper, Ed Schel egle and
Laurel Gershwi n.

Tomorrow the Committee will be receiving ora
comments fromthe public and will discuss the witten
comments and staff's responses to them

--000- -

DR. DRECHSLER: To give you a context for today's
di scussion California currently has one ozone standard
with an averaging time of one hour and a concentration of
.09 parts per mllion. Anbient ozone concentrations are
currently nmonitored by an ultraviol et absorption nethod.

--000- -

DR. DRECHSLER: The recomended revision to the
st andard, which OEHHA proposed and with which ARB concurs
has several parts. W recommend retention of ozone as the
pol l utant definition; establishment of a new 8-hour
average standard at .070 parts per mllion; and recomend
retention of the current 1-hour standard at .09 parts per
mllion.

We al so reconmend that the current ultraviolet
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absorption nonitoring nmethod be retained and that al
federally approved ultraviol et absorption sanplers be
adopted as California approved sanplers.

This | ast reconmendation will not result in any
changes in current nonitoring practices and will align
California's nonitoring nethods with those at EPA

--000- -

DR. DRECHSLER: | would now |ike to introduce Dr
Bart Ostro from OEHHA who wi || discuss the basis and
rationale for the recommended revision to the State ozone
st andar d.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRG:  Thank you, Debor ah.

--00o0- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. | will speak loud. So if it's too
[oud, let me know. First | want to welcome the new
menbers of the AQAC and say hello to the ol der nenbers,
the few ol der nenbers -- or forner nenbers of AQAC, |
shoul d say.

(Laughter.)

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. And so | want to wel cone you, and al so
thank you for agreeing to take on this role of review ng

the science | eading up to our proposed standard for ozone.
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I'"mhere to represent the Ofice of Environnental
Heal th Hazard Assessnment, which Dr. Drechsler indicated is
responsi ble for reviewing the scientific basis for the
standard and then proposing a recommendati on for that
st andar d.

So | wanted to introduce some of the co-authors
that were involved in the review process and in the
Recomendati ons Chapter. Melanie Marty is here. She is
the Chief of the Air Toxicol ogy and Epi deni ol ogy Secti on.
Shelley Green is in the audience, part of the air
pol l uti on epidem ology unit. Pat Kinney played a role
from Col unmbi a university. Jon Levy is not here fromthe
Harvard School of Public Health, but he played a role in
reviewi ng the studies for the benefits assessnent. He and
Tran fromthe Air Resources Board worked a |ot on the
benefits section.

And al so, because of budget cuts several years
ago, we |ost sone of our staff and we're happy to have
Deborah Drechsler play a major role in terns of review ng
t he chamber studies for us. And we thank her for that.
Sorry, if I'"ve forgotten a few people, but -- Daryn Dodge
who wor ked on the toxicology chapter. And is George here?

Yes, we have CGeorge Al exeeff, who is the Deputy
Director for Scientific Affairs for our office. He's here

today as well. So it's clearly a joint effort here.
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--00o0- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO:  As Debor ah indi cated, we have
recommends to retain ozone as the pollutant definition
We' ve recomrended establishing a new 8-hour standard of
.070 -- notice the 3 decinmal points there -- not to be
exceeded. Retained the current 1-hour standard of .09 ppm
not to be exceeded and to retain the UV nponitoring system

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO.  Now, as | indicated, two of you were
here for the particle review that we did 2 years ago. And
you may recall that in that case nost of the evidence was
based on the epidemologic literature, with sone support
fromaniml toxicology and a little bit from human
control | ed studies.

Ozone, we have quite a different story. Here the
primary basis for the standard is the control human
studies with support fromthe animal tox and the
epi demi ol ogy. We have literally hundreds, nmany, nany
hundreds of studies to draw on fromall 3 of these |evels
of scientific inquires. W were quite fortunate with
ozone to have a large wealth of information.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
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SUPERVI SOR OSTRO: Now, since we do draw a | ot of evidence
fromthe human chanber studies, there are several issues
related to those that we didn't tal k about regarding
particul ate matter in our last go round.

Specifically, one of the endpoints that we | ooked
at quite carefully are changes in lung function. And
traditionally there has been questions about how rel evant,
how i nportant are these changes in lung function. So
guestions like this we referred to the American Thoracic
Society, criteria for adverse air pollution effects. A
conmittee that's several times |ooked at this issue. It's
a nationally recogni zed conmittee nmade up of experts in
the field.

And their recommendati ons, which have been
publ i shed, indicate that their concern about physiol ogica
and pat hol ogi cal changes that interfere with norm
activity, they | abel adverse, episodic or incapacitating
respiratory illness; permanent and progressive respiratory
injury; reduction in quality of life; lung function
changes with concurrent synptons; and not surprisingly
they | abel as adverse hospital admi ssions and nortality as
wel | as popul ati onwi de effects.

So we draw on the ATS findings in this case.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
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SUPERVI SOR OSTRO.  Anot her inportant thing about ozone,
which we didn't really deal with with particles is the
evi dence that fromthe controlled studies, the acute
health response is related to inhaled dose or effective
dose as it sonetines is called, which is the product of
ozone concentration, ventilation rate and the exposure
durati on.

And concentration appears to play a very
i mportant role in the inhaled dose, acute health responses
are proportional to concentrations of ozone. And that the
control studies protocol attenpts to M mc exposures of
those thought to be at the greatest risk. Specifically,
children and adults who exercise or are outside for |ong
periods of tinme or are working outdoors over |ong periods
of tinme.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: The initial studies on human exposure
in controlled settings really began in, | think, the late
si xties and m d-seventies and went on through the eighties
focusing on 1- to 3-hour average exposures. And these
studi es showed a wi de range of effects in the controlled
setting that we summari zed here; that there was |ung
function decrenents in ternms of FEV1 and ot her outcones,

noted at .12 ppm One study below that at .10 did not
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find an effect.

I ncreased respiratory synptons were found at .12,
but again not a .10, specifically cough was found at .12.
And one study of children, which was not noted there, pain
on deep inspiration and shortness of breath were found in
children with a P-value of .009. So you m ght al so want
to consider that at .12. And then in an adults studies of
ot her endpoints found effects at higher levels, pain on
deep inspiration and shortness of breath were found at .24
ppm

These 1- to 3-hour studies al so showed increases
in airway resistance at .18 and airway inflanmation at
. 20.

--00o0- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRC: Now, over time scientists realized that
the duration of exposure played a very inportant role, and
there was an attenpt to | ook at |onger exposure peri ods,
6.6 hours to 8 hours of exposure, and to determ ne what
ki nd of responses were observed at those | onger
concentrations and at |lower -- sorry, at |ower
concentrations of ozone and | onger periods of exposure.

In all cases exercising people were used, usually
a noderate |level of exercise in this case. And for the

shorter exposures for the 1- to 3-hour exposures sonetines
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heavy exercise was used in order to increase the
ventilation rate and the inhal ed dose.

These protocols usually involved nore noderate
| evel s of exercise over |onger periods of tinme. And these
studi es have shown now pretty consistently that |ung
function decrenents occur at .08 ppmin terns of 6.6- to
8- hours exposures, increased respiratory synptons al so
occurring at .08, as well as increases in airway
reactivity and airway inflammtion.

There have been a few studies below .08. Dr.
Adans is one of the people who conducted one of the
studies, .06 where no group |evel effect was found, but
there were several individuals who were particularly
responsive at .06. And another study showed basically no

group level effect at .04 ppm

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTROC:  So what are the things that is
i mportant to observe in this graph -- and let nme break out
nmy | aser pointer here -- is that when we're conparing
clean air versus .08 and .12, that after about the 3rd or
4t h hour of exposure, under these paradi gns, increases in
FEV1 becanme quite significant, ending up in this case with
with about a 4 percent change. And the range on a group

| evel has been about 2 to 7 percent change after the 6.6
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to 8 hours of exposure. And again a dose dependent
rel ati onship as you go to higher |evels.

But what is particularly interesting is that
there are some strong responders within this group
Wher eas, the group change m ght only be several percent.
This study by Follinsbee showed that al nbst 30 percent of
the subjects had an FEV1 change a 10 percent or nmore. And
10 percent of the subjects had a 30 percent or nore change
in FEV1. So quite a significant change anobng a subset of
t he subj ects.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTROC:  And |ikewise with |longer term
exposures, in this case 6 hours -- 6.6 hours, tota
synpt om scores i ncreased dependi ng upon what the
concentration and duration. But at .08 after 4 hours of
exposure, the synptom scores increased dramatically at a
hi gher exposure, the increases at an earlier level. So
clearly effects occurring with several hours of exposure
at .08.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO:  Some addi tional considerations about
the chanmber studies that we wanted to nention, but we

reviewed in our chapter.
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The issue of attenuation. [It's observed that
after nmultiple days of exposure, there is some reduction
in response in terms of FEV1I and synptons. Usually after
the second day of exposure, the response tends to
di m ni sh.

The studi es have al so found now, though that for
sonme individuals there actually is no attenuation. And
that it's possible -- these are usually after fixed doses
over several days. |It's possible that one study at |east
has shown that after several days at a fixed |eve
foll owed by an increase in a higher dose, there was an
increase in response in terns of FEV1. | think in
synptons as well. And that inflammation |ooks like it
continues that there is no attenuation in terns of the
i nflammati on over several days.

Al so, a study by Henry Gong in '97 showed that he
used a very high dose, | think .4 over 2 and a half hours
or maybe 3 hours of exposure. Again he showed an
attenuation. But after exposure stopped for 4 days or so,
and then the .4 was repeated, everyone -- not everyone,
but people in general tended to respond as in the first
day or 2, so there was a 4 to 7 day recovery period
followed by a full response after that.

O her factors to note are that we usually see the

same peopl e responding. There are studies that | ook at

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345
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i ndi viduals over nmultiple periods, and it does seemto be
there there's a subset of people whose responses are
replicatabl e.

And al so when peopl e have | ooked within this
group of people being studied, when researchers have
| ooked at that, again it's usually a cohort of young adult
mal es, for the nost part. And people have tried to | ook
at factors which may predict who are the responders. It's
very difficult to find factors that explain the response.
So for the npbst part we don't know who these responders
m ght be over and over.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. Peopl e have al so | ooked at different
denogr aphics to exam ne whether factors may affect the
degree of responsiveness. There's been only a few studies
| ooking at different gender, age, S-E-X and race. And
there is real insufficient data to draw nuch concl usion
But these issues are of concern for those econom c justice
i ssues. Basically the only thing that's been found is
there's an age effect that ol der individuals seemto be
| ess responsive.

--00o0- -
OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON

SUPERVI SOR OSTRCO In terns of the ani mal tox studies,
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they generally support the human studies. They
denpnstrate increased air resistance and inflammtion at
relatively low | evels. They indicate that the injury
repair cycles can cause fibrosis. And they indicate that
there's changes in the airway architecture with chronic
exposure to high concentrations, usually greater than .20
ppm

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. Moving on to the epidem ol ogi c studies.
There's both advant ages and di sadvantages to the
epi demiologic literature, which has increased vastly since
the mid nineties, and there's now a |lot nore studies to
draw on. VWhen U.S. EPA did the reviewin '96 and '97 and
we did our last reviewin '86 and '87, there was
relatively few studies. There was a | ot of questions
about these studies and the software wasn't there.

But over the last roughly 8 to 10 years, there's
been a wealth of new information using epidem ol ogic
met hods. Now, of course they exanine real world exposure
conditions, a wi de range of possible exposures. They | ook
at many different popul ations potentially vul nerable
popul ati ons, as opposed to the human control |l ed studies.

So these studies can | ook at elderly people with

preexi sting heart and |ung di sease. They can | ook at

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345
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infants and children. They can |ook at asthmatics with
all different degrees of severity. They can | ook at
vari ed endpoints, including nortality and hospita
em ssions. They can | ook at |onger periods of |ags of
several days or weeks. And also they can | ook at
| ong-term exposures over several years.
So there's a | ot of advantages to these studies.
But as with everything there's always sone di sadvant ages.
So there is uncertainty about the relevant exposure
average in a lot of these studies, since the 1-hour,
8- hour and 24-hour exposure in a given day are highly
correlated. It's had to know exactly what the rel evant
and nost inportant averaging tinme is in these studies.
It's unclear sonetinmes the tinme to response,

whether it should be a 1-day lag, a 1-hour |lag, a 3-day

| ag, whether you should use 3 days of cunul ative averages

and so on. And also the shape of the concentration

29

response function. People have typically |ooked at either

| ogistic function or linear functions, but a w de range of

functions are avail abl e.
And basically they have not really been fully

explored, unlike particles -- particulate matter, which

has been of great interest to researchers over the last 15

or 20 years. There's been a lot of sensitivity analysis

done. Ozone studies have not had the full set of

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

sensitivity analysis that particles have had. | suspect
over the next couple of years there will be a greater
focus on sone of these issues.

Concerning sensitivity analysis, there is sone
concern about confoundi ng and effect nodification.
There's questions about what the effects are of season,

weat her and co-pol lutants, and issues of exposure

assessnment.
Very briefly, | should say that in general it
| ooks at as -- the software avail able to | ook at these

potential confounders as is software has cone into play,
you can | ook non-linear functions, and | ook really
carefully at seasonality and tinme trends and so on. It
seens that the ozone signal actually gets a little
stronger as you control for time and weather nore
conpl etely.

But it should be stated that the study results,
the epidem ol ogic study results are certainly not
consi stent for just about every endpoint, we have both
positive and negative findings, which nay be not
surprising given the relatively small relative risk that
comes out of these studies. So |ess people are very
careful in the nodeling and it's very possible to get a
null result.

--000- -
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OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRGC: But what do these studies tell us as we
reviewed in our docunment, we find respiratory hospita
admi ssions for children under 2 and for all ages conbi ned.
We find energency roomvisits particularly for asthna.
There's studies that indicate school absences and
respiratory synptons anong children, and respiratory
synptons anong adults related to ozone exposure.

There's a study from Southern California now
i ndicating that with exercise actually new onset of asthma
seens to be occurring along with ozone exposure. There's
sonme long-term studies that indicate that long-term
exposures can be related to changes in lung function

And finally, there's some studies that indicate
that both short-term and possibly | ong-term exposure to
ozone, particularly in the sumertinme, mght be related to
premature nortality.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRG: So what is our basis for our 1-hour
standard, that we already have in effect and we're
suggesti ng shoul d be retained?

First of all, as we've indicated the chanber
studi es report effects of lung function and synptons

therefore neeting the ATS criteria at 0.12 ppm And
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there's a wi de range of epideni ol ogi c studi es suggesti ng
adverse effects below .12. Many of these studies go down
al nost to background | evels of ozone. But again we're not
sure exactly what the nost rel evant dose is or
concentration is fromthese studies, but there's a |ot of
studi es indicating adverse effects.

As we indicated in the docunent, there's a hint
fromthe energency room studi es that there night be
somet hi ng approaching a threshold concentration | evel.
There were sone studies showi ng effects |ower than they
used, but it |ooks |ike somewhere in the range of .075 to
.11. Sonewhere in that range there begins to be a
di minution of effects in terns energency roonms visits.

And we don't know if that's a real threshold or just that
the signal gets very weak at those | ower |evels.
--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRC:  The ot her basis includes concern for
inflammation. So this standard provides additiona
protection for that. W want to protect against effects
of peak exposures. The chanber studies, for exanple, show
t hat when you -- instead of |ooking at square wave that is
constant concentrations of exposure, if you have a
triangul ar exposure, that there is short-term peaks, those

1- hour, 2-hour peaks still play an inportant role in terns
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of eliciting lung function changes.

So we want to protect agai nst peaks, particularly
for certain subgroups. |If these epidem ologic studies are
true, then there's certain subgroups that clearly are not
covered in the chanmber studies, including infants and
el derly people with preexisting disease. So we wanted to
add a safety margin to protect these other potentia
suscepti bl e groups.

And finally, we thought the studies indicated
that we shoul d protect agai nst peaks in areas that nmmy be
a federal 8-hour standard or California 8-hour standard of
.08 or .07, but still have relatively high 1-hour
concentrations.

Now, as the whol e average -- |ong-term average of
ozone drops, we being to see less and | ess 1-hour peaks.
But as we indicated in our chapter and there are stil
areas that, under a .08 8-hour standard would see some
relatively high 1-hour concentrations, which we thought
peopl e should be protected against. So that's our basis
for the 1-hour -- of retaining our 1-hour standard.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. Qur 8-hour standard, again we first
focused -- nost inportantly focused on the chanber

studi es, which report synptons, |ung function changes,
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ai rway responsiveness at -- and inflamuation as well at
.08 ppm Again, sone individuals exhibited | arge changes
at .08 over 6.6 hour exposure.

The epi dem ol ogi ¢ studi es agai n suggest adverse
effects at concentrations |ikely below .08 ppm

--000- -

OCEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRC:  Agai n, draw ng on the emergency room
visit studies suggested a |l ower effect threshold,
somewhere in the .065 to .09 range. W don't know exactly
where that is. Adding a safety margin again for highly
responsi ve individuals, including children and other
suscepti bl e groups.

We added the concern that we wanted to provide
protection in areas with | ow | ong peaks, which a | ot of
the inland California experiences. They don't experience
the 1-hour spikes, rather they have spikes of 3 or 4
hours. So in areas that could nmeet a 1-hour standard of
.09 which still mght be high levels of |longer term
exposure that we thought needed protection.

And finally once you draw t he whol e average --
the whol e distribution of ozone down, it also neans that
we woul d have protection against long term in this case
really long term several years or nore of exposure

agai nst sonme of the potential effects that have been
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observed.

So that's our basis for the 8-hour exposure.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. Now, SB 25, which required the review
of these standards, also asked us to focus on infants and
children particularly, so we had a couple of findings in
our report to neet that mandate. And specifically we
found no evidence fromthe chanber studies that children
respond to acute exposures at concentrations |ower than
where we see responses from adults.

That exposure patterns m ght be of concern. That
there's frequent high exposure due to outdoor activity.
And that there's a greater exposure per unit |lung surface
than for adults.

There's al so sone concern about susceptibility.
There's studies that indicate that early exposures may
affect lung devel opment, may reduce | ong-term | ung
function. There was a study that just cane out in the
past year that showed that children in Los Angel es had --
it looks |ike -- permanent |ungs function changes. They
were observed at age 18. And there's studies now that
i ndi cate i nduction of asthma m ght occur fromearly
exposur e.

--000- -
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OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRC: We didn't find much evidence for
i nteractions anong pollutants, something else that SB 25
asked us to ook at.

And we do find several health outcomes that are
specific to infants and children, including things Iike
school | oss, hospital adm ssions, decreased |ung function
and possi bl e onset of asthna.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO:.  Now, one of the things that we
conducted, which was not part of our -- didn't factor into
our recommendation into our consideration of a standard,
but was presented for public information purposes, was the
qguestion of what are the health benefits that might be
expected from attaining our proposed standards?

So we used a nethodology simlar to that used by
U S. EPA in their reports to Congress under Section 812
under several regulatory inpact anal yses that EPA has
conducted, as well as sone other published papers that
have cone out. And we see very significant effects in
terms of relatively mnor occurrences like restricted
activity days and school absences, and quite severe
effects, such as premature nortality.

But again, these conclusions -- these findings
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didn't go into our consideration of an actual standard.
It's nore the inplications of what that standard will be.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. So the final slide here sunmarizes our
recommendati ons again to retain ozone as our pollutant
i ndicator, to establish a new 8-hour standard of .070, not
to be exceeded, to retain a current 1-hour standard of .09
that we currently have in place, and to retain the W
noni tori ng net hod.

So this ends ny overview of the health basis for
our recomendati ons and the benefit assessnent.

CHAI RPERSON KLEI NMAN:  Thank you very much, Bart.
Just a point of clarification as long as you're standing
there. The retention of ozone as the indicator standard,
do you want to el aborate on indicator standard for us?

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTROC:  Well, it was other potential oxidants
that could be in there.

CHAI RPERSON KLEINMAN:  So this is |ike taking
into account things like peroxides in the air for which
there is virtually no health data to base it on; or
nitrous oxide -- nitrous acid rather, but excludes NO2 as
the other primary oxidant gas. So really we're |ooking at

ozone as the indicator for all oxidant gases other than
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NO2, is that correct?

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: | think that's probably correct, sir.
This goes back to -- this is a throwback to the old days
where we actually had an oxi dant standard, and we were
noving froma pure oxidant standard to an ozone standard,
so we just wanted to make sure that that was clear that
we're still moving in that direction and keeping that
di rection, yeah.

CHAI RPERSON KLEI NMAN:  But, | guess, the
distinction is we used to use a chem cal nethod for
anal yzi ng, which actually responded to these other oxidant
gases. \Whereas, the ultraviolet nmethod, as far as | know,
doesn't really respond to at | east sonme of these. So
was just wondering whether we need to continue that
term nol ogy that ozone is the indicator for oxidant gases.

Really, the way we're nonitoring now, unless
perhaps the nonitoring group wants to conment, ozone is
really an indicator for ozone.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Dr. Kleinman, if | can kind of elaborate on that. Kind of
what Dr. Ostro nentioned was correct that back -- actually
when the first oxidant standards were set were back in
1959. And you're right, originally then they were done as

an oxi dant standard included many conpounds. And it
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wasn't until, 1 think, about the 1970s we actually changed
it to oxidant is neasured as ozone, and then changed it to
an ozone standard. So it's a little bit of an anachronism
left over fromthe old days.

But it is true that as part of a standard you
have to nanme the pollutant that you're considering too.

So probably it's not so nuch that ozone was the indicator
of oxidant nor is ozone the pollutant of concern.

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. So maybe we shoul d change that
term nol ogy t hen.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Yeah, I'll make a note of that and nake that change.

CHAI RPERSON KLEI NMAN:  Ckay. Does anybody have
speci fic questions for Dr. Ostro or Drechsler before we
nove on to the specific coments on the chapters?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
I would note that right now the agenda said we're taking a
break, but | don't think we have refreshnents yet, so
unl ess the Conmittee needs to, | think we ought to just
keep on going.

CHAI RPERSON KLEI NMAN: | f there's no objections
to that, | think that's a good idea. W are a little bit
over tine.

So, Richard, do you have any other comrents that
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you want to nmke at this point?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
| don't, Dr. Kleinman. | think I'mjust going to |eave it
up to you as the chairman to now take the Conmittee's
comment s.

CHAI RPERSON KLEI NMAN:  Okay.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
And | nmake one point, too, is we do have staff avail able
to answer questions you may have. Part of this is you're
hearing the comment itself. |If you have questions, we
have staff available as well.

CHAI RPERSON KLEI NMAN:  Then | think as per the
agenda -- let nme just nake sure I'mreading it right --
that we'll start off with discussion of the exposure,
background and nonitoring chapters of the document. And
I"d like to ask Peter Green to discuss sone of those
aspects, and then we'll go around the table.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE:
Dr. Kleinman, if | could interrupt for one second, did you
have a presentation you wanted to nake at this point or
was it later on?

CHAI RPERSON KLEI NMAN:  Wel |, actually that's a
good point. | did get ahead of nyself, but, yes, | did
have a couple of slides just to put a framework down.

(Thereupon an overhead presentati on was
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Presented as foll ows.)

CHAI RPERSON KLEI NMAN:  So in preparation for
this, the Conmittee received copies of the draft document,
the comrents and responses to the coments in |ate
Novenmber. And | asked each of the Committee nenbers via
an Email to look at the docunent and specifically at the
chapters relevant to their areas of expertise to answer
some questions.

And the basic questions were related to were the
key studies or relevant studies properly identified and
properly interpreted? Wre there om ssions to the body of
literature that might alter the conclusions in any
substantial way? And were things either over or under
i nterpreted?

--000- -

CHAI RPERSON KLEI NMAN: W th respect to
suscepti bl e popul ati ons, have any specific popul ations
been m ssed? O should there be other groups taken into
account ?

Al so, about 5 or 6 years ago, we had an extensive
review pol lutant by pollutant to determ ne whether the
exi sting standards were adequately protective of infants
and children, ozone being one of those pollutants. And in
fact those were the -- those discussions were the basis

for setting the priorities for reviewing the health
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standards in sort of a chronol ogi cal sequence with PM
being the first to be reviewed an ozone now being the
second of the priority pollutants.

And one of the issues were, at that time as of 5
years ago, were there you know -- what woul d be adequately
protective. And for ozone there were sone reservations
whi ch were taken into account. But since then there have
been several studies written on infants and children, and
so we charged the Conmittee was to revi ew whet her those
i ssues were specifically updated properly.

--000- -

CHAlI RPERSON KLEI NMAN:  Are there other issues
that need to be considered, additional literature that has
not been represented? And were things like multiple
pol lutant effects taken into account?

These are very difficult problens to deal with
multiple pollutants are certainly not the way we're
dealing with setting regulations. W are currently
setting regul ations on a point-by-point basis.

But when we review the PM standard, the Advisory
Committee strongly recommended that as we nove to the
future, we do need to start recognizing that pollutants
are presented to the people as an ensenble, where we're
bei ng bonbarded by PM and ozone and other things at the

same tine.
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And sonetinmes there are interactive effects. And
| think for a great you know -- to nany issues they may
i ndi cate why we have sone inconsistencies in sonme of the
findings that we have out there when we try to | ook at
only one topic at a tine.

So as we nove through the process, eventually we
shoul d start thinking in ternms of nore than one pollutant.
It's a difficult issue, especially fromthe
standard-setting process. But they're all interactive.

For exanple, to control ozone, we really have to contro
precursors. W're not really controlling ozone per se.
We're controlling NOx. W' re controlling hydrocarbons, a
nunber of other things that relate to the creation of
ozone in the atnosphere, because it's a secondary
pol | ut ant .

And so these things have interactive effects not
only on health, but on the way that ozone is formed and
renoved fromthe atnosphere.

--00o0- -

CHAI RPERSON KLEI NMAN:  There are al ways
uncertainties in doing these evaluations. And it's
i npossible to do a study like this w thout taking
uncertainties into account. The Committee was asked to
make sure that, you know, the inportant uncertainty issues

were at | east addressed in the presentation, and to
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determi ne whet her uncertainties were adequately treated.
--000- -

CHAI RPERSON KLEI NMAN:  Are there differences in
exposure patterns? Ozone is a pollutant that has dyonic
patterns. It has seasonal patterns. There are
di fferences in indoor and outdoor exposures. And there
are differences in the way individuals that are exposed to
the ozone. And so it is inportant that in [ooking at the
rel evant studies, that the exposure patterns and
di fferences were taken into account.

--000- -

CHAI RPERSON KLEI NMAN:  And finally, when it cones
to setting the standard, is it -- | use the word
transparent, which m ght not be exactly the way to go,
because what may be transparent to Dr. Ostro or an
epi denmi ol ogi st and sonmeone who does a fair amount of
nodel i ng m ght be rather opaque to me. But, you know, has
an adequate case been made and has the data been openly
presented, and are the standards supported by some kind of
rati onal

So if you use ozone as an indicator for oxidant
pollutants or for ozone, perhaps we can nodernize our
term nol ogy, is the 1-hour standard and the 8-hour
standard as descri bed appropriate? And is the formof the

standard -- would you state it to be or not to be exceeded
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quantity accurately described so people can understand
what that actually neans in terns of this.

So that sort of framework that the Committee
started with in looking at this very form dabl e docunent
to try to make sense out of those questions, as well as,
you know, all the other issues raised by the standard
setting process. So, at this, point I'"'mgoing to go back
to my seat. We will talk about future research as well

--000- -

CHAI RPERSON KLEI NMAN:  And there m ght be other
research issues, but we don't have to deal with those at
this point.

So having said that, 1'd -- yes.

ADVI SORY COW TTEE MEMBER DELFI NO.  Yeah, | agree
it's inmportant to look at the term nol ogy indicator gas,
but I'mnot sure -- Bart, |I'mnot sure if it's wise to
necessarily drop that term nology. And the reason | say
that is that fromny perspective as an epi dem ol ogi st, |
| ook at ozone as an indicator gas in ny studies.

| mean, | don't assume that the effects of ozone
are just sinple due to ozone. So, yeah, | know the
nmoni toring technol ogy, that's what nmeasures UV is ozone
nothing else. But |I don't know about -- | nean, | think
the termnology indicator gas is actually quite a good

one, because what you're seeking to control is anbient
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ozone. And you're not controlling anything else that goes
with it.

So if we're going to use the epideniology data in
particul ar as a basis for those standards, you have to
retain that termnology. |If you're going to solely rely
on the chanmber studies and the ani mal toxicol ogy studies,
that's a different story.

ADVI SORY COW TTEE MEMBER HAMVOND: | think a | ot
of what you say make sense in that epidem ologist clearly
i ncluded in these other oxidant gases the chanber studies
are of ozone itself. | think the question would be if
we're nonitoring ozone itself, one would have to
denonstrate that that was a good surrogate for all oxidant
gases.

And if in fact it's not, unless you could share
that it was, | think you're msleading to say that a
nmeasurement of ozone is an indicator for all the oxidant
gases. And so | think you're safer saying you're
nonitoring for ozone, you're regulating for ozone,
protecting ozone, however these other oxidant gases, which
are then inplicated by the epideniologic studies haven't
been controll ed necessarily.

ADVI SORY COWMM TTEE MEMBER DELFI NO  And t hat
brings nme to the next point that | left out, that | think

part of our discussions should also | ook at that
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literature and | ook at evidence that ozone is a good
i ndi cator of gas for other pollutants, even sone that we

haven't thought about or were not discussed in this

docunent, |ike photochem cally generated ultrafine
particles.

In other words, but -- and perhaps you could |ead
that di scussion, what is the -- or sonebody who knows

about this, could begin to look at this. Wat is the
literature on the correl ati on between ozone and peroxi des
and other -- | think the Southern California Particle
Center has done quite a bit of work in recent years on

t hat .

ADVI SORY COMW TTEE MEMBER HAMMOND: | think this
is a very inportant question, but I also feel that's not
what's been addressed in these docunments that we have.
That would require a lot. And | think that there may be a
guestion whether in the sense of -- and |I'm not sure what
the format is here -- but to protect the health of
Californians, the answer nmay be that having only an ozone
standard would insufficiently protect that that m ght be
the interpretation.

But | think we have inadequate data here. The
data we have here relate principally to ozone, but we
m ght want to put on the agenda the question of other

oxi dant gases or other what ultrafine particles are
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generated as a result of some of these oxi dant gases. |
think they're very inportant points in terns of health.

But | guess fromfor nme -- and actually | was
wondering about that earlier. | have -- as far as | could
see, this really was anbient air quality standard for
ozone. And so | felt confortable with ozone being
measured, where it only nmeasures that.

I do believe the other oxidant gases are
i mportant for health effects. But we wouldn't be
measuring them by the nmethods that are given. And I'd
start being very insecure. | don't think the
docunentation here is sufficient to do that.

ADVI SORY COMW TTEE MEMBER DELFINO: | nean, it's
clearly an inpracticality to do that, given the work of
the nonitors as they are.

ADVI SORY COW TTEE MEMBER HAMVOND: So | think --
I nean, | would like to acknowl edge that your point is
really inportant for health, at the sanme tinme as saying,
at least fromny point of view, and all | can speak is
we've got data for work for the ozone, in terns of the
docunentation that's here.

But | do agree that the epidem ol ogy actually is
i ncluded in these other issues and they really should not
be negl ect ed.

ADVI SORY COW TTEE MEMBER DELFI NO.  Ckay.
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CHAI RPERSON KLEI NMAN:  And it may be that what we
want to do is make a recommendation for future research to
el ucidate the degree to which ozone can be a surrogate for
some of these other gases. Certainly, there is a very
strong correl ati on between peroxides and the ozone | evels
in the air.

There may be a poor correlation with other
t hi ngs, because they're nore rapidly renoved. And | think
we have to play the hand we're dealt. And what we're
measuring now using the ultraviolet absorption at a
specific set of wave lengths is prinmarily ozone. And
don't know that we have enough information to say that
other things are being nmeasured in addition to that.

Anyway, |1'd like to allow Peter to take the
floor.

ADVI SORY COW TTEE MEMBER GREEN. Thank you. In
terms of reading through all the chapters, and to those
cl oser to ny background in chem stry, such as the
nonitoring and exposure dosinmetry neasurenents and the
extensi ve di scussion of the background ozone
concentration, | felt quite satisfied that overall the key
i ssues were addressed, and that the literature had been
adequately scoured and distilled.

And | think there may be public coment on

background tonorrow and nmore di scussion on it. | think
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it's been well addressed in the witten coments and
responses.

And ny primary, sort of overall, recommendation
on reading through all the material was, again maybe j ust
fromny personal experience, a need to be careful with
significant figures and the units in which things are
reported. It's in sone ways a trivial point, but it's
al so crucial that nunbers not be truncated when they're
not supposed to be.

And, in fact, there were -- | found one exanple
of a federal EPA protocol that allowed truncati ng nunbers
and was effectively saying that 84 was | ess than or equa
to 8, which was mathenatical inpressive, but follow ng the
letter of their procedure for an ozone concentration and
doing so to neet the standard in the way they intended it
to be net.

We're setting a different procedure here. And it
needs to be abundantly clear where the significant figures
are and what's the best unit to express them And that
needs to then be carried throughout reviews and docunents
and reporting of monitoring data and so on and so on. It
could anpbunt to a significant difference in whether future
attai nments are considered net or not met, and that's
sonmet hing that can be revised over the next short cycle.

That certainly in ternms of the long-term
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research, | see it's very interesting in many areas,
i ncludi ng those already mentioned. And particularly in
terms of background, the questions of what background
ozone can occur at different seasons, and particularly
different elevations.

Most of California is at |ow elevation, but the
popul ation of California is at |ow elevation and the known
air pollution problens are a certain season of the year
And so | think it's abundantly clear what's being tackled
here. But in the future research | could see that
continuing to be inportant, and being refined in studies
and overall understandi ng of atnospheric chemistry in
gener al

CHAI RPERSON KLEI NMAN:  Thank you very nuch.

Di d anyone el se have specific coments?

Kat hy.

ADVI SORY COW TTEE MEMBER HAMVOND: | woul d |i ke
to commend the staff for an excellent docunment. |
think -- |I'm speaking specifically about the exposure
chapters.

| think that this is a very conplex issue. And
think that they've tackled this with a great deal of
t horoughness, and I'mvery inpressed with that.

And | think again the background issue obviously

is going to be conming up again I'msure tonorrow. And |'m
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not quite sure, because I'"'mnew to this coomittee howto
di scuss these issues.

I had a couple of questions about sone others. |
don't know if we ask questions at this point?

CHAI RPERSON KLEI NMAN:  Yes.

ADVI SORY COW TTEE MEMBER HAMMOND: This is kind
of like mnor, but it was a big point in some comments.
The stratospheric ozone intrusion. This is not an area
that | do know. But mnmy question is when those things
happen, is that pretty apparent? It looks to me, from
what | could tell, that one basically knows that that's
what's happening, is that correct? That, you know, it's
happeni ng under certain weather conditions. It tends to
really happen at higher elevations, fromeverything I was
r eadi ng.

This is not |ike some sort of subtlety that just
unbeknownst to anybody there's this intrusion. 1Is that a
correct interpretation?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Let me get sone of our staff up here.

ADVI SORY COW TTEE MEMBER HAMVOND: And you nean
like right now or |ater?

CHAI RPERSON KLEI NMAN:  Now.

DR. Van CUREN. |'m Dr. Tony Van Curen, Air

Resources Board Research Division. | had really hoped to
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sit in the back and sl eep today.

(Laughter.)

DR. Van CUREN. Regarding stratospheric ozone,
it's a very dynam c situation, but the evidence that we
have based on ongoi ng research, and there's a |lot nore to
be done and we can thank to a large extent the interested
gl obal scale climte change and atnospheric pollution for
a lot of recent and better understanding and better
measurenents of what's goi ng on.

But the intrusion of stratospheric ozone down to
the surface is driven by processes that require very
strong m xing dynanmics, that is in the latitude of
California. Now, in the tropics and in the polar regions,
the dynamics are different. But in the md-|atitudes the
dom nant vehicle by which stratospheric ozone is delivered
to the surface in high concentrations is what's called --
what's sonetinmes called the tropopause fol ding event.

It's basically a very strong turbulent structure
associated with storns and fronts in the troposphere wll
i ncorporate a blob of air fromthe | ower stratosphere and
push it down to the surface.

And, in fact, there was once such event back in
the 1970s that was docunmented in California, at |east has
been di scussed in a number of contexts. But this is a

relatively repair even. Recent studies to look at this
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dynanmi ¢ as an upper air phenonenon using ozone |ight or
other things to allow you to look at the entire vertica
structure, the atnosphere shows that these events are
relatively conmon at altitudes well above any pl ace that
humans -- we're tal king, you know, 5, 6, 8 kilonmeters and
up. And unless you are in the Hi nmlayas, that's generally
not a big concern.

That it is a fairly conmon phenonenon, but that
the frequency of occurrence decreases as you go to | ower
altitudes sinply because the scale of turbulence it takes
to push stuff that nmuch farther down requires -- you know,
you just have a natural distribution of the frequency of
occurrence based on the frequency of the energetic
structure of the these fronts.

ADVI SORY COW TTEE MEMBER HAMVOND: So would it
be a reasonabl e assunption -- it seens to ne that if that
were to occur that could be identifiable as what's called
an exceptional event?

DR. Van CUREN: Yes, it is. And in the case of
1972, stands -- | think it was 1972 -- stands out because
there was an exceptional event determ nation nade for that
event.

ADVI SORY COW TTEE MEMBER HAMMOND: So one could
acknow edge that these things happen. But when they

happen, they're likely to be identifiably, they can be
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cal l ed an exceptional event, and then not really be a
maj or problemin terms of understandi ng when there's
exceedances. It would not be an exceedance then, because
it woul d be an exceptional event?

DR Van CUREN. Right. That's the position that
we take, is that we can recogni ze these and deal with them
and that they're sufficiently infrequent, but we don't see
t hem posing a significant barrier to our properly
noni toring and recogni zing the effects of anthropogenic
pol l uti on.

ADVI SORY COW TTEE MEMBER HAMVOND: | felt that |
could infer that fromthe docunent, but | think it m ght
be -- | don't know if this gets revised or where we go.

But | think that's one of the things that could be nmade

very strongly. You could actually just say that, that

these are identifiable and can be dealt with and -- so
that was -- as | said, | thought that was actually in
t here.

The only other kind of mnor coment that |
had -- this is just -- | have difficulty with acronyns.
And I1'd really like to have acronyns spelled out the first
time they're used, you know, any place. And particularly
sonetines the cormments come in, as -- if the conments get
folded in and those comments cane in with acronyns in

terms of spelling, just make sure that that's done.
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But actually, | really think it's a wonderfu
docunent. It's a very thorough job. And | want to
commend you on the effort.

CHAlI RPERSON KLEI NMAN:  Just as a reference, the
goal of our coments today and tonorrow will be to conpare
a witten presentation to be presented to the staff. And
based on those reconmendations, they will wite a revised
report.

So our coments and things that we feel that have
not been adequately explained goes to this issue of
transparency that | nentioned earlier. |If, to us, we
wei gh the docunment as witten and expl ai ned, you know,
whet her deriving sonething fromit or exactly how they're
going to use it, for exanple, it's adequate -- it's not
adequate necessarily to just say we will recognize
sonmet hi ng as an exceedance, based on sone sort of
t ropospheric inversion.

If possible, it would be very useful to include
sonme things specific, something concrete. | believe it
was actually in the responses to sonme of the coments
about acronyms, for exanple, |ooking at relationships
between CO and CO2 and | ogical factors and things |ike
that, as being the way you will identify an unusua
occurrence, and then take that into account in terns of

whet her or not they're doing it as an exceedance on a
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particul ar day.

I's that clear?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Dr. Kl ei nman, tonorrow when we go into our discussion of
comrents and responses, we'll go into nere detailed
di scussion of how to | ook at some of these stratospheric
events and what type of analyses you m ght want to do with
those. We can highlight those.

But some of these got into our comments, but sone
of themthe work was done after the coments were
devel oped and witten comments were devel oped. So we'l
try and to do that tonorrow when we incorporate those into
t hem

CHAI RPERSON KLEI NMAN:  Thank you.

Any ot her comments on those issues?

If not, in sone of the conments that were
believe to be fromthe Comrittee menbers. Dr. Fanucchi
specifically had sonme coments about how adequately the
dosinetry and -- not the dosinetry per se, but the
exposure assessnent for children and infants were
present ed.

ADVI SORY COW TTEE MEMBER FANUCCHI : Actual |y,
yeah. The information may be in this docunent, but I
found it very difficult to pull out the kind of

information that | was | ooking for. Since infants and
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children are such a large inportant enphasis on this
revi ew, what would have been nice to see is a conparison
of the ventilatory rates, the total lung -- all the
pul monary functions that we know about children versus
adul ts.

And so that we could maybe take some of the adult
human data that we have and extrapolate it down to an
infant or a child that would be playing outside. | think
t hat woul d nmake the case a | ot stronger for protection.
know that you nentioned that there's no evidence that
children respond to | ower doses of ozone than adults do.
You don't really prove that case, w thout know ng how t he
dosimetry is between children and adults. |It's sort of
left unclear to ne. So | think that would be very, very
hel pful to have a nice conpari son between chil dren and
adults in there.

CHAI RPERSON KLEI NMAN:  Thank you.

Dr. Pl atzker, do you have any conmments?

ADVI SORY COW TTEE MEMBER PLATZKER: Specifically
on the dosinetry?

CHAI RPERSON KLEI NMAN:  Yes, on the sensitivity
per se.

ADVI SORY COW TTEE MEMBER PLATZKER: Well, ny
focus is really on children who suffered an insult early

inlife. And ny feeling is that this docunent can really
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both excludes a very inportant population and that is the
fetus. As nost of you who follow this area know t hat
envi ronnent al tobacco snoke anmobngst the fetus is nore
highly affected by it than are infants and children

In fact, if you | ook again at environnental
tobacco snoke, the inpact on fetal |ung devel opnent, feta
lung size at birth is nmore significant than what will
happen in post-natal life with environnmental tobacco snoke
from nmot her or father or both.

So ny concern is that we don't really know
whet her these studies are showi ng inpact of |long-term
ozone exposure on the lung function of 10 to 18 year olds
is really adequately referenced agai nst what the inpact is
in a baby who's born to a nother who has been in a very
hi gh polluted area for ozone during her entire pregnancy.

Second, infants who have experienced neonata
illness, and I'lIl just reflect on 2. ©One is an infant
who's born with a menmbrane di sease, respiratory distress
syndrone, born prematurely. W've neasured their |ung
function following this insult, especially on those that
have subclinical injury to their lungs, and found that the
airway's resistance, which was a neasurenent that we no
| onger need to do because we have other nethods is about
5-fold that of the healthy baby of the sane age.

These children may not with just routine |ung
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function studi es evidence inpact of environmental
pol |l utants, because, of course, their baselines or
respiratory dysfunction is so significant that you may
have to | ook in other ways, such as rehospitalization of
acute exacerbations rather than just lung function to see
this effect.

There are very few studies, or | could not find
any, on the inpact of ozone on the devel oping fetus. As
you know, there's a recent study | ooking at carbon
nonoxi de and PM2.5 on birth weight of infants, but this
wasn't read for instance agai nst ozone.

CHAI RPERSON KLEI NMAN:  So there is a need for
addi ti onal research in those areas, and we shoul d neke
that recommendati on then

ADVI SORY COW TTEE MEMBER DELFINO. M ke, the
Nati onal Children's Study, the RFP was just announced,
that's one of the things that they' Il be | ooking at,
really from before pregnancy through pregnancy and at the
point of birth | ooking at environnental inmpacts on a whole
host of outcones. |It's a huge cohort study. It's just
starting.

ADVI SORY COW TTEE MEMBER FANUCCHI : Actual |y,
there's a small subset of the research there show ng that
there are norphological alterations in the cerebellum of

rats that have been exposed prenatally to ozone. And if
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ozone's capable of altering cerebell um devel opnent, it
woul dn't be surprising if it were capable altering |ung
devel opnent. So definitely I think we should rmake a
recommendati on that that be an area of research

ADVI SORY COW TTEE MEMBER PLATZKER: The
difficulty with that is that we now can nmeasure |ung
function in a very sensitive manner after birth. It
requi res sedation, but the number of institutions that are
able to performthose studies is really very few. But
these woul d be very valuable studies, simlar to other
ones did, looking at the effects of environnental tobacco
snmoke on the devel opnent of the |ung.

CHAI RPERSON KLEI NMAN:  Thank you. Another issue
goi ng back if -- is there anything else related to the
exposure or background areas of the docunment?

If not, one of the other issues that was briefly
di scussed was, you know, related to the nunber of
significant figures in the way the standard is expressed.
And that's really a function of the precision of
measurenent with which we're nmeasuring ozone. And
preci sion nmeasurenent for a 1-hour standard is going to be
somewhat different than our ability to precisely nmeasure
and 8- hour average. Because in the 8-hour average you' ve
got nmany nore data points that get averaged in.

And | was hoping that we could get a little bit
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nore di scussion into the chapter on nonitoring as to
specifically we know that the nonitoring nethod is
ultravi ol et absorption, but how many neasurenents are
taken per hour, what is the averaging time of the
i nstrunment that goes into that. And does that support our
not -t o- be- exceeded framework?

I think it's inportant that that be explicitly
stated in the docunent, in the chapter on that. As Dr.
Green nentioned the nunber of significant figures is
essential in deciding what the truncation or round-off is
going to be. | feel that's an area that we really do need
to address nore explicitly. I'mwondering if the staff
has any comment on that.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Dr. Kl einman, would you like to handl e the discussion of
the nonitoring nethod itself and our nonitoring network or
the instrumentation?

CHAI RPERSON KLEI NMAN:  Yes.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
We've got Ken Stroud fromthe Monitoring and Laboratory
Di vi si on.

CHAI RPERSON KLEI NMAN:  Let's see.

Was this going to come up in a |later discussion

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
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Not unl ess you asked us.

CHAlI RPERSON KLEI NMAN:  Ckay.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: Let me just respond to the health side
first before we do sonething on the nonitoring. As |
mentioned in the overview, we did reconmend a 3 digit .070
as opposed to a 2 digit existing 12 hour. And the reason
for that was the earlier standard of .12 was -- of .09 was
based on, as |'ve indicated, the chanber studies at .12
plus a margin of a safety.

When we're tal king about the 8-hour exposures,

i ndi cated that we've seen effects at .08. Now, if we left
a standard of .07, that would allow .0749 to be rounded
down to .07, and therefore be considered acceptabl e.

W felt that a constant exposure -- periodic
exposures of .075 roughly would not provide an acceptabl e
mar gi n of safety. Therefore, based purely on the health
information, we felt we wanted to ensure an adequate
mar gi n of safety by actually dropping down to .070 and
precludi ng the rounding off and acceptance of a |evel of
.075. So that was the health based rational there.

ADVI SORY COW TTEE MEMBER HAMMOND: Just as a
point of clarification, .070 has 2 significant figures,
okay. .07 has one significant figure. And if you want to

do it in ppb it would be 70. That gives you 2 significant
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figures. So you could work it out how you want, but be
clear on that, please

CHAI RPERSON KLEINMAN: | think the key thing is,
does the nonitoring nethod really support that |evel of
preci sion that when we state that .070 is not to be
exceeded that we're not going to be allowi ng .0745 to be,
you know, the representative. So it would be very usefu
to have this discussion, | think

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
Okay. |1'mKen Stroud. I'mwth the Air Resources Board
Monitoring and Laboratory Division. |'mthe Chief of the
Air Quality Surveillance Branch

And | think there was 2 questions. One was
question frequency of neasurenents. And these -- the UV
photonetry is a continuous nethod. So it's taking
Measurenments -- 2 to 3 neasurements a second.

So when we tal k about air or randomair is
averaged out, because the data are collected on an hourly
average. So on each hour we average, you have thousands
of individual measurenents.

Also let me just state that when we calibrate the

units, we calibrate to the nearest part per billion. W
nmeasure to the nearest part per billion and we report our
data to the nearest part per billion.

And to assess the accuracy or bias of our
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instruments, we conduct audits, annual audits of all the
State and district ozone analyzers. And per EPA
gui delines, we audit themat different |evels, a high
concentration, a middle concentration and a | ow
concentration.

Since we're tal king about .07 parts per mllion
today, we | ooked at our average bias at the |ow
concentration audits, and | have a transparency, but |
don't see an overhead projector. So I'll just have to --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE:
You want us to put that up?

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
VWhile they're putting that together, let me just clarify
how our audits worked on. Qur audits are conducted by an
i ndependent group at the Air Resources Board. That's
different staff fromthe nonitoring staff, different
managenment, different instrunents, different transfer
standards. So it is a performance audit in that they --
the gas is introduced through the probe just as anbi ent
air would corme through the probe.

ADVI SORY COWM TTEE MEMBER DELFI NGO When the
1-hour ozone concentrations for various reasons were
reported, it's reported by 10 ppb's? 1In other words, it's
rounded to .0 whatever? So in particular 10 ppb's or 1

PPB.
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Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD: In
that database it's to the part per billion?

ADVI SORY COWM TTEE MEMBER DELFINOG In the
dat abase, but | nean when you say downtown LA and the
average ozone concentration, is it in ppb's or?

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
Well, it depends. Wen we report the our data to U S
EPA, we report it in part per billion.

ADVI SORY COW TTEE MEMBER DELFI NO. Ckay, but the
standard is on .08 PPB?

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
Yes, right. And there's a conversion, when -- | nean, the
desi gnations are made where they are converted.

ADVI SCRY COW TTEE MEMBER DELFINO. | nean, if --
this has al ways been confusing to ne, you know, if the
health effects occur at 80 ppb's, why do you then allow a
districts to round down to 80 ppb's when they're really 84
and a half ppb's.

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD: |
believe that's set out in the standard.

ADVI SORY COW TTEE MEMBER DELFI NGO  That's
federal procedure, okay.

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD:
Well, are we going to give up on that?

CHAI RPERSON KLEINMAN: | think we'll give up on
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Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD
Okay, maybe you can hand nme back my transparency. ||
just read it.

CHAI RPERSON KLEI NMAN: | think we can di spense
with the projector. That shortens it up, so you can give
himthe transparency, so he can tell us what we woul d have
seen.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE:
Just read out what you've got.

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD: |
apol ogi ze. Sonetines |owtech just doesn't fly.

CHAI RPERSON KLEI NMAN:  Go ahead.

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD:

What we | ooked at, as | said, we |ooked at our bias for
the last 6 years. And since I'mreading this, I'll just

| ook at the last year, 2004. Number of nmonitors audited
is 132. And our average percent difference at this |ower
concentration is approximately .03 ppmto .08 ppm The
average percent difference is mnus 1.26 percent. The
standard deviation is 4.25. And we convert that to 95
percent confidence | evel and you get an upper |evel of

6. 96 percent, |lower |evel of mnus 9.68 percent. And when
we take those percentages and apply it to .070, what we're

getting is plus 5 parts per billion, mnus 7.
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So what that nmeans is, and | have a graph, so you
can't see it. But if our analyzer is reading .070, and
our actual concentration, a true concentration, could fal
within the range of .063 part per mllion and .0775 part
per million. So there is uncertainty in the neasurenent.

And 1'Il just turn it back to questions.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
And how this relates to us when Dr. Ostro bought it up, is
that the standard reconmendati on was based on a health
consideration basis. |It's been in the designation
process. | think Dr. Drechsler brought it up. It is a
separate regul atory process. So we identify, basically a
procedure as to how you identify attai nment and
nonattai nment. And that's really roundi ng conventi ons and
truncation events for identifying attai nment and
nonattai nnent that were created in the study.

So we have 2 different processes. And that's why
I think when we all | ook at the docunent -- the scientific
literature and saw effects of .08, and our concern was
agai n knowi ng the truncation felt that .0749 was nore than
. 05 woul d be.

CHAI RPERSON KLEI NMAN:  Thank you very nuch.

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD: So
we' re nmaki ng copi es.

CHAI RPERSON KLEI NMAN:  That woul d be very
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hel pful .

| think it would be very useful to have a brief
di scussion of that during the chapter, and also to nmake it
very explicit when you say that the standard is not to be
exceeded. You know, we're not to exceed the standard 7.
And then that inplies a certain degree of precision in the
measurenents. | think that needs to be explicitly stated
somewhere, so that when they do set the appropriate
control strategies, they will have that enbedded in the
process.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
We'll do that. | might point out that | think what
happens too is we wote the initial nonitoring and
exposure chapters way before we actually had finished the
heal th revi ew

So | think some of these issues didn't get the
data used in the chapters. | think also we wanted to
actual ly keep the designations from standard setting,
because we al ways speak out about having 2 separate
processes. But | think kind of what |'ve heard and is
probably right is what we've been -- is alittle
confusing, because a little bit of information is good but
maybe it's not enough. W need to express that.

ADVI SORY COWM TTEE MEMBER HAMMOND: Do | hear

correctly that you really want to be absolutely sure that
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no one goes above .070? That's your goal ?

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: (Bart Ostro nods head.)

ADVI SORY COW TTEE MEMBER HAMMVOND: | think that
that's the your goal fromthe health point of view \Wat
| hear Ken saying is that -- saying if setting a standard
of .070 where the nonitoring equipnment will be at, wll
not guarantee that.

I think that -- ny guess is that Ken would say
that you would need to be setting it at .060 to ensure
t hat people would not be exposed to anynore than .070. |Is
that correct?

Al R QUALI TY SURVEI LLANCE BRANCH CHI EF STROUD:

Yes.

ADVI SORY COWM TTEE MEMBER HAMMOND: | think you
need to think about that. |If that's really what your goa
is, that's not what you're achieving given just the rea
life of what the equi pmrent does.

CHAI RPERSON KLEI NMAN:  But on the other hand, it
is consistent with the health data that you use in
establishing the health basis for the standard, because
we're all using the same information that you need. So to
sone extent that is taken into account when you set the
standard baseline on the measurenents that have been used.

But 1'd just think it's inportant that there be a
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statenment, you know, recognizing that is an indication of
how you go about it.

ADVI SORY COVWM TTEE MEMBER HAMMOND: | think one
of the problens here is that, as far as | know, this is
the closest |'ve ever seen a standard set to whether it's
about health effects. | don't see any margin of safety at
all. In your presentation, Bart, | was hearing you say
health effects were observed below .070. You know, so
there's like no margin of safety. Normally, there's a
mar gi n of safety there for the measurenent error around
the neasurenents made is usually mnor conpared to when
the standard has been set. And this is kind of where the
problem | think, [ies you know.

ADVI SORY COW TTEE MEMBER GREEN: [|'Il1l nmke one
point that if it's on the list of things for the next say
5 years of reviewi ng and research, | would expect a
dedi cated effort on those instrunents to be able to narrow
that 95 percent confidence interval by at |east a factor
of 2 maybe nmuch nore, and get the nmeasurenents down
reliably to 1 PPB that would, | think, be useful in the
future attainment. | do analytical nmeasurenents all the
time, and it's amazing how I'll suddenly realize that
things are 10 times nore sensitive than they were just a
few years ago

If the effort is made, | bet it can be done.
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HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
Okay. Actually, that's a good comrent, because when we
talked to our nonitoring staff as well, they told us that,
you know, at one point we had plus or m nus 15 percent
t hat we brought down to |ess than 10 percent the goal in
the near future -- | nmean, within the next year is plus or
mnus 7 percent. And the goal would even be nore than
that. So | think you're very correct.

CHAI RPERSON KLEI NMAN:  One other mnor point is
that in the standard we're tal king about in an 8-hour
average at that |evel of high precision and nost of the
calibrations generally don't take 8 hours to get a data
point. So the actual precision of the neasurenents that
go into the 8-hour average are probably much better than
the precision you get fromthe calibration curves that
you're nmeasuring. And | think that's another point that
really ought to be added to the discussion

So it's not as bad as it sounds at first blush.

I think we've got about an hour before the |unch break

I'd like to keep going unless there are, you know,
tremendous objections to this. |f people want to, you
know, just grab coffee or -- there is no coffee. So we'l
just -- oh, there is coffee. |If people want to get up and
grab coffee during the discussion, | think that's okay,

but I wanted to reserve, you know, a substantial amunt of
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time to tal k about the chanmber studies. | think that's --
since that's a mmjor basis for the standard.

And so I'd Iike Bill Adans to lead off with his
di scussion of that, and then the rest of us can chine in.

ADVI SORY COW TTEE MEMBER ADAMS:  Well, 1'd like
to commend the staff, and particularly for what | think is
a very extensive, conplete treatnent of the human exposure
studi es on ozone over a prolonged period of tine.

I have a couple of mnor additions that I'd |ike
to tal k about.

One is that you've used the term nol ogy
respiratory synptons or respiratory irritation. And I'm
not sure that there's very clear evidence that there's an
interference of ozone due to ozone inhalation on gas
exchange. | think we're tal king about ventilatory effect.
And | prefer the term nol ogy breathing disconfort,
indicating an effect on the novement of air. And its
consequence if it's severe enough could cause respiratory
irritation. But | think that |ooking at that naybe we
shoul d debate it, but | think it needs to be | ooked at.

The issue of repeated ozone exposure that is
several consecutive days relative to what happens on the
initial exposure where there's a significant inpact going
on pul nmonary function and synptons. And then how those

relate to prolonged -- excuse nme, how those might relate
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to health effects, that | think is nmentioned in your reply
to coomenters. In fact, it's not mentioned, it's actually
analyzed in an effective way, which does not appear, |
believe, in the summary statement on pages 209 through
213.

Once again, | don't have a great deal to say
specifically about this, other than to say that the
treatment is very conplete. | think it's even. And it's
explicit in the way that it's stated. And | think that
the points of enphasis are very well nade in general

Now, in these human exposure studies there's
certain issues that are raised, which | don't fee
necessarily conpetent to pass on the review, others though
that I do. And | would say roughly it's about two-thirds
maybe 70 percent of the material over what really amounts
to about 170 pages. |It's maybe about two-thirds of that |
feel competent in evaluating and very inpressed with the
t horoughness and the nessage that's delivered.

And in the summary statenent on pages 209 through
213 for the nost part it really deals with the issues that
are the nost critical. It distills the nessage that over
170 pages could easily get lost fromtime to tinme. It
distills it very nicely. And that's the extent of ny
initial comrents.

CHAI RPERSON KLEI NMAN:  Thank you. |'d like to
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open it up to the rest of the panel for any additiona
comment s.

I had, you know, a few m nor questions,
especially relating to the issue of the square wave versus
the peak exposure. Admittedly this is not an area where
there's been a trenmendous anount of research done.
Certainly, in the future, you know, perhaps nore research
can be done on the effects of peak exposures. But there
were a few things in the docunent at various points that
alluded to a non-linear response to ozone in terns of
concentrati on.

And the graphs that Dr. Ostro showed where you
could see the effects on pul nonary function, for exanple,
as a function of exposure versus the different
concentrations as you got to the higher concentrations,
the variation fromcontrol |evels got greater and greater
And, certainly it did not increase in any sort of |inear
fashi on.

And this has been seen in other literature. The
i ssue of whether the best neasurenent of the exposure is
concentration tines exposure times ventilation tinme, which
is a very, you know, sinplified view It doesn't take
into account the fact that there is this increasing effect
of concentrati on.

And the reason | bring this up is | think it's
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important in as we | ook at whether the standard is
appropriately set, that this escalation and, in fact,
peopl e have | ooked at it normally, and so there's a -- the
effect of concentration is some sort of power function
It goes up not quite square on sonething approxinmately the
square of concentration times limtation times duration is
nore close to a linear relationship than concentration per
se.

VWhat that nmeans is that as we | ook at the effect
of dose through exposure estimates, the dose response will
tend to drop off as a function of -- as a dose -- as it
totally drops, the dose -- | think the net result is that
if you average things out, we might tend to underesti mate
effects, and therefore there is a certain margin of safety
i ncorporated in the way the standard is seen and the way
you | ook at the health data, by not taking into account
this additional escal ation factor

So the standard -- | think it should be just
mentioned in that discussion that the standard does have
sonme degree of protection and nmargin of safety, by just
the way it's been cal cul at ed.

ADVI SORY COWM TTEE MEMBER DELFING: And just to
add to that, Mke. Qur intrinsic defense nmechanisns, |ike
anti - oxi dant defense nechanisns, they're different between

i ndi viduals. And one of the major points Bart nmade was
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that there are susceptible populations. And a |ot of
these susceptibility factors we don't know about, unlike
say ast hma.

And they may have to do with post factors,
genetic, nmetabolic and nutritional. You know, so
underlying that non-linear dose response curve is the
poi nt that which the anti-oxidant stress nmechani sms begin
to fail, begin to becone overwhel ned. So again that
mar gi n of protection, in fact, there should be a
bi ol ogi cal basis for it.

There's maybe not a lot of data, but there is
sone data, at least for particles and things.

ADVI SORY COWM TTEE MEMBER ADAMS: | think that
there is a place, | believe it's in the response to
comments for letters witten response to conmments from
ot hers, where you fol ks nake a statenent that the effect
of those particular linear terms of the ozone
concentration being the nost inportant of the 3
determinants is shown in the study in which we conpared a
group of individuals undergoing a 2-hour exposure at a
certain level of ozone versus a 6.6-hour exposure at a
| ower | evel.

And yet the total dose of total dose is the sane,
and yet the FEV1 response was 3 tines greater at the

hi gher ozone concentration. It seens to nme that maybe the
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effective dose section of your summary that you m ght make
alittle nore of an enphasis. You have said that the
ozone concentrations is the nost inportant of the
determinants, that it mght be -- nay be a little bit nore
definitively as to what | just said.

CHAI RPERSON KLEI NMAN:  One ot her side coment in
Dr. Ostro's presentation he nentioned that there had been
less interest in the scientific community for ozone
studies. And | just thought it was inportant to enphasize
that in order to do studies one needs support. And there
has been |l ess interest in support of ozone studies by
agenci es, unless those ozone studi es were somehow
acconpani ed through particle studies over 10 years.

And so there has been an decrease in the enphasis
on ozone research, which | don't think is due to a | ack of
scientific curiosity. But | think one of the issues that
we do need to make in our response or our evaluation, in
terms of future research, is that there really are very
i mportant questions about ozone and ozone toxicol ogy that
need to be addressed. And it may be inportant to | ook at
that in the absence of just the acute effects of
nortality, which seenms to drive overall PM exposures.

When you | ook at that and you begin controlling
for PMthat there are fairly major benefits associated in

the quality, which neans it's a | ot easier to discuss when
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you' re spendi ng noney on doing the research on that.
Whereas, Dr. Ostro pointed out there are relatively fewer,
much fewer, nortality incidents associated with ozone
exposure, and, in fact, our ability to really see ozone
nortality in the face of the larger effect of PMis
difficult.

And so there has been less interest, but it's not
really a lack of curiosity or a lack of scientific need.

I just thought I'd throw that out are there.

Any other comments related to the chanber
st udi es?

ADVI SORY COW TTEE MEMBER ADAMS: One ot her issue
whi ch you might want to ook at in your summary to make
the point clear, is that there now have been done not only
in the square root exposures, let's say .08 but by doing
triangul ar exposures over the 6.6 hours have the sane
total dose of ozone over that entire period. But it's
delivered starting off at a | ower concentration .08 and
rising up to, in sone instances, .15 in the mddle and
then comi ng back down to O, but averagi ng .08.

And what's been found is that at the end of the
6. 6- hour exposure there's no significant difference
bet ween the pul nonary function and the breathing
dysfunction confort. Between the 2 exposure profiles

they're significantly different at the begi nning, but not
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What's very interesting though is that when you
get this higher peak in the niddle, it initiates the
significant pul monary function and breathing di sconfort
earlier so that this person is in distress, if you will,
sooner and over a longer period of tinme. | think that's
an i nportant consideration.

DR. DRECHSLER: That's an inportant point. The
data from-- there are 2 papers that address a variable
concentration profile. And they both support the view
that the dose -- along with other literature as well, but
dose rate is extrenely inportant. And the observation
fromthe 2 variable rate papers that although the end
responses were very simlar between the 2 concentration
profiles, during -- shortly after the peak concentration
time and the exposure, the effects were actually | arger
with some recovery by the end.

And that was one of the reasons that we were
recommendi ng the 2 standards there.

ADVI SORY COW TTEE MEMBER ADAMS: Yeah, | think
that literature supports that contention, and it's valid.

CHAI RPERSON KLEI NMAN:  Anot her point to consider
is that when these chanber studies are done al nost all of
them i nvol ve exercise, the ones that showed significant

effects, but the exercise is often not continuous. Often
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the studies have intermttent periods of exercise. And
so, we really don't have a square wave per se. |It's nore
of a sawtooth or up and down, because people start to
exercise, their ventilation increases, but not
i nstantaneously. They get up to a certain static |evel of
exercise over a 15-mnute period and then they stop and
their respiration slowy recovers back to normal.

So that really some of the studies that have been
poi nted out as being continuous exposure, in terms of dose
are really nore of a series of spikes.

ADVI SORY COW TTEE MEMBER ADAMS: That's true,

M ke, in terms of the 2-hour internittent exercise
exposures. But in the 6.6-hour exposures have been 50
m nutes of exercise with only 10 minutes of rest every
hour with a 30-m nute lunch break in the mddle

So true to an extent, but not nearly as up and
down as the 2-hour intermttent exercise exposures, which
were 15 m nutes of exercise, 15 minutes of rest, et cetera
t hrough the 2-hour period.

So | think it's less true of the prol onged
exposures at the | ower ozone concentrations, which is what
we' re focusing on here.

CHAI RPERSON KLEI NMAN:  That's a very good point.
The other issues, let's see, relating to -- they're not

chanber studies per se. And |'mnot sure whether it's
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appropriate to tal k about the summary canp studi es that
were done where there are nore of a sort of a field
sem -clinical sort of setting.

Just to get a sense, is it nore appropriate to

tal k about those when we di scuss epideni ol ogy in genera

or --
ADVI SORY COWM TTEE MEMBER ADAMS: | think so
ADVI SORY COW TTEE MEMBER DELFI NO.  Probably,
because -- and the issues in the epideni ol ogic studies

also relate to exposure assessnent too. So, yeah.

CHAI RPERSON KLEI NMAN:  Are there any other
di scussi on points about the chanmber work?

ADVI SORY COMW TTEE MEMBER ADAMS: | think there's
one other issue that enbarrassingly I haven't foll owed
through on in the last few nonths, as |'ve taken ny
retirement too seriously, and that is that there's a very
smal | amount of data conparing what happens to individuals
that are exposed to .08 parts per mllion as opposed to
.04 and . 06.

And | have recently conpleted a study where
i ndi vidual s acting as their own controls, both males and
femal es, were exposed to filtered air to .04 to .06 and to
.08. And we found that there was a significant effect on
synmptons of pul nonary function at the .08 level, but there

was no significant difference between the filtered air .04
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or .06 exposures.

Numerically, there was a trend towards noving in
a direction that you would expect, but it was not
statistically significant, not even close.

The point being that it would be nice if |
finally got that off my desk and into the publishing
scene.

DR. DRECHSLER: Did you | ook the variability
between the individuals in their responses of the
di fferent concentrations?

ADVI SORY COW TTEE MEMBER ADAMS: | have not
| ooked at that. | think that's a very critical issue. |
do have in a final report in that particular study a
conpari son of the EPA in my own studies that several of
themat .08 parts per nmllion. And the proportion of
i ndi vi dual s that have an FEV1 response of 10 percent or
hi gher has vari ed anywhere from about 19 percent to 36
percent in one EPA study. But the average is very close
to what you showed -- sonmebody showed here this norning.

That is about one-quarter of individuals, these
are healthy, strong males, young adult males and fenal es,
about 25 percent are showing a 10 percent or greater FEV1
response after 6.6 hours exposure to .08 parts per
mllion.

DR. DRECHSLER: What about the other |ower
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concentrations?

ADVI SORY COWM TTEE MEMBER ADAMS: | haven't
| ooked at that. That's a good question to eval uate.
Especially, given the fact that | saw no group nean
significant responses in the varying synptonms nor in
pul monary function at the .04 or .06 |evel.

But | did see in that group of individuals again
about 25 percent that had a 10 percent or greater response
in FEV1 at the .08 level. | did not |ook at the .04 or
.06 | evel.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: One of your papers that was not
publ i shed that we got from you.

ADVI SCRY COW TTEE MEMBER ADAMS: The one |'ve
just been tal king about has not been published.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: | nean, you actually say in that paper
that 5 of the 30 people at .06 had a greater than -- |
think you said -- had a greater than 10 percent or
signi fi cant changes there.

ADVI SORY COWM TTEE MEMBER ADAMS: | might have
said that. | guess |'ve been enjoying ny grandson too
much there in Al buquerque, because |I'd forgotten that.

But | do have that report with me. |1'll go back and check

on that.
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Thank you.

ADVI SORY COW TTEE MEMBER HAMVOND: | think
that's an inportant point that we not always | ook at
summary data, especially given -- that we know there's
variability in response. And so there's a significant --
and you're starting out, as you said, with a very healthy
popul ati on, with not knowi ng the known susceptibilities.
And even within that, there's a subpopul ation

ADVI SORY COW TTEE MEMBER ADAMS: Yeah. For
exanpl e they're screened for no history of asthma

ADVI SORY COW TTEE MEMBER HAMVOND: Right. So
think it's very inportant.

ADVI SORY COW TTEE MEMBER ADAMS: No significant
allergies, et cetera.

ADVI SORY COW TTEE MEMBER HAMVOND: So the way we
| ook at the data is critical as well as -- | mean, not
summarize it too nuch, but look at it on the individua
[ evel, which I think, Bart, you had said earlier, too.

CHAI RPERSON KLEI NMAN:  Anot her issue that's sort
of associated with that, and | think was alluded to in
Bart's presentation, was that the percent of individuals
that respond to ozone increases with increasing dose. And
conversely then, the percent of individuals in a given
popul ation that are responders will dimnish as you get

down with | ower and | ower doses.
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And what that really neans in terns of a
practical sense is that we need to take into account what
is the likelihood of seeing, say at .04, maybe only 1
percent of the population in your study is going to
respond. And the odds are that if we |look at that as sort
of a rare event an accounting statistic we've got --

ADVI SORY COW TTEE MEMBER ADAMS: Add you have to
| ook also at air, because there is variability in
pul monary function response over time that is an externa
pol | utant i ngestion per se.

CHAlI RPERSON KLEI NMAN:  So there's noise as wel |
And so | guess the point I'mnmaking here is even if you
were to say that you did not see a significant effect at
that | ower concentration, that's not to say if you took a
much | arger population to study, and were iminent in the
nunber of people you could study in a chamber study, you
know, years of -- | mean some us have done that.

But there's a limtation to, you know, precision
with which we can actually neasure the responses. And as
we get down to if it's only 1 percent of the responding
popl ution -- of the popul ation responding, you really need
to have, you know, sanple sizes on the order of, you know,
hundreds, getting into sem -epiden ol ogy type of studies,
or you need to | ook at noving tine.

ADVI SORY COW TTEE MEMBER PLATZKER: |'m sort of
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interested. Mich of the studies that show peak fl ows show
FEV1, what about FEF25/75 or FEF75, which nmay be nore
sensitive neasures of nmediumto small airway function.

In pediatrics FEV1 has a very, very, very high
variability because of the difficulty children have in
initiating forced exhalation. So we very frequently use
FEF25/ 75 and FEF -- in nmy |ab we use the maxi mal fl ow of
60 percent -- actually 60 percent of the final capacity
has been exhaled. But I'd |ove to see other measurenents
to see whether the correlations are better than FEVL.

This is in children.

ADVI SORY COW TTEE MEMBER DELFINO That's a
really good point. | think in the review you tal k about
the Balmes -- there's a series of studies by the John
Bal mes group. And they did look at md-flows and found in
fact the he md-flows were considerably nore informative.
These were ozone studies. Long-term ozone studies.

So there is sone data, and it's fairly linmted
We're beginning to look at md-flows as well and focusing
on that. The variability is quite high, but in a clinica
setting of course you have nore control over that.

ADVI SORY COW TTEE MEMBER PLATZKER: W' ve
studi ed children using infant |lung function studies. And
then subsequently pediatric spironetry and we found that

if you use Vmax FRC as a neasurenent of nmaxinmal flow in
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infants, that correlates nuch better with FEF25/75. And
think there should be nore attention to if you're going to
do just spironetry and not body, the are other paraneters
that mi ght be nobre accurate.

ADVI SORY COW TTEE MEMBER ADAMS: About the | ast
5 years there's been a concerted effort to use FEF25/75.
And |'m not sure again whether that is covered in the
docunent per se. But | know that in some way in the
material that |'ve |ooked at that you have, that a
particularly revealing study was done about 4, 5 years ago
maybe. | don't renenber the nanme of it right now, and
found that the FEF25/75 was there.

ADVI SORY COW TTEE MEMBER DELFINO. It's Skinner
et al on critical care nedicine. That was the Bal nes
study. It was an HEl funded study. It was a clinica
study, and they very carefully | ooked at nid-flows and
that's the one | was referring to.

ADVI SORY COW TTEE MEMBER ADAMS: WAs that the
one in which they did repeated exposures?

ADVI SORY COWM TTEE MEMBER DELFI NGO Agai n,
think it was the new sort of 6.6-hour exposure protoco
with exercise. | can dig up that reference

DR. DRECHSLER: | have it.

ADVI SORY COWM TTEE MEMBER DELFING It's al so an

HElI report.
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DR DRECHSLER: There are quite a few of the
human studi es that have reported data on FEF25/75 and a
few of the other flow neasurenents.

Most of the papers concentrate primarily on FEV1
because at least in the adults it has the small est
variability. Most of the FEF25/75 results are very
simlar to the FEV1 results.

ADVI SORY COW TTEE MEMBER PLATZKER: That won't
be true in children

DR. DRECHSLER: Right. There is very little data
on children in here for controlled studies.

ADVI SORY COW TTEE MEMBER DELFI NO  We j ust
actual ly had about 125 asthmatic kids conme through the
clinic. And we did a reversibility. O course, you know,
we knew they had asthma. There was no question they had
asthma, but a lot of themthe FEV1, and |'m sure you've
seen this in practice, was not reversible with
bet a- agoni sts. It was -- you know it was kind of -- to ne
it was surprising because | don't -- you know, |'m not
into clinical practice anynore.

But FEF25/57 did. And it was actually very
dramatic the difference between the 2. So | would agree
with him | think it's very inportant to start | ooking at
t hat .

And just to add that exhaled nitric oxide is nore
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and nore beconing a clinical tool to investigate asthm
severity. And it's probably a lot nore sensitive than the
standard | ung function neasurenents.

CHAI RPERSON KLEI NMAN: | was just going to say
that in looking at the literature on clinical studies,
very often many measures in pulnonary function are
reported. And the reason there has been an enphasis on
FEV1 is that, at least in adults, it is the indicator that
seenms to give the nost robust significance level. W cane
to see nore significant responses to ozone in other things
when we | ook at the FEV1 channel, but that's not to say
that that's necessarily the right for --

ADVI SORY COWM TTEE MEMBER DELFING: It's an
i nportant statistically because of the variability issue.
It's -- you know, when you do repeated spironetry
measurenents, you see rmuch nore variability in md-flows.
And it's just because the nature of how the maneuver is
done, which is why, you know, things |like E&O are much
nore stable than nitric oxi de when they're done properly
in aclinic setting.

ADVI SORY COW TTEE MEMBER HAMMOND: You know, |
woul d also Iike to weigh in on the | ooking at the md-fl ow
range, because we've actually faced this in the Asthmatic
Children's Environnent Study. W're also finding that to

be particularly an inportant thing to be |ooking at
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statistically. So that | think that's kind of naybe the
future for children. 1t's inportant to be | ooking at
t hose.

ADVI SORY COW TTEE MEMBER FANUCCHI: 1'd like to
say | think one of the problens that we're having here is
that the people that have been dealing with children's
health issues and | ooking at lung function and | ung
devel opnent in children realize that children are not
little adults.

You | augh, but we cone across this over and over
and over again. You can't treat it as atiny little
adult. Their architecture is very different. Their |ung
does not grow symretrically. They have different gas
exchange -- the alveoli. The gas exchange area of the
lungs is continuing to devel op throughout childhood. Cel
popul ations are different, so the target for ozone may be
different in a child than in an adult.

Again, |ooking at the md-flow versus the FEV1 is
a good indicator that we have to readjust our thinking if
we're interested in protecting the children from adverse
heal th effects.

CHAI RPERSON KLEI NMAN:  Any ot her coment s?

ADVI SORY COW TTEE MEMBER PLATZKER: 1'd like to
just say that | think in children also, if you're | ooking

at small effects, you may have to exercise children to
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really see that. W' ve studied 2 groups of children who
had infant-related injury to the lung and actually 3
groups now. And at 10 or 11 years of age -- the average
child was just about 10 -- we found the nost significant
long-termeffects were found by | ooking at exercise stress
testing. And actually post-exercise airway obstruction.

CHAI RPERSON KLEI NMAN:  So there are certainly
research recomendations that should be added to our
conpilation relating to this issue.

I'd like to open it back up to any, you know --
are there any other questions for the staff or are there
di scussion points that we want to nmake on any of the
topi cs we've touched upon this norning so far?

Because if not, | think it would be worthwhile on
this point to break a little bit early for lunch, and that
will give our commttee a little bit extra tinme to caucus
and di scuss exactly and sunmari ze what we've gotten so
far.

And so I'd like to adjourn until 2 o'clock if
that's possible.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
That's sounds |ike a good idea.

CHAI RPERSON KLEI NMAN:  Ckay. Then we are
adj ourned until 2 o'clock

(Thereupon a lunch break was taken.)
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AFTERNOON SESSI ON

CHAI RPERSON KLEI NMAN:  Ladi es and gentlemen, I'd
like to try and reconvene. So if everybody could find
your seats, that would be great.

I just wanted to -- in ternms of just sort of a
housekeepi ng sort of issue, we have for the Conmittee a
room set aside for dinner. And it will a be a working
dinner. And |'ve been told that the room should be
available to us by 6 o' clock. So from6 o'clock to
roughly 7:30, for those of you who are | ooking to escape
and get off by yourselves sonewhere. But that's sort of
the tinmeframe that we'll have for our working dinner

Again, | wanted to thank everybody for com ng
And | wanted to wel cone Henry Gong, one of our newest
menbers of the Air Resources Board, who just cane; and

Shankar Prasad, who's the Health Oificer at the ARB. So

wel come.

And are there -- oh, soneone sent or requested a
68-page fax. And Sue has it. | don't know whose it is,
but it will be on the table.

As if there wasn't enough information to be read.
| turned it down i mediately.

Ckay. During the coffee break sonmebody can read
it and give us a brief review

We're going to nove on with the review, unless
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there are sone questions fromthis norning that after
reflection people want to raise. | don't think there
wer e.

Then let's start with the epidemni ol ogy section
And I'm going to ask Ral ph Delfino to | ead off on that.

ADVI SORY COW TTEE MEMBER DELFI NO.  Yeah. |
t hought the section was very well witten and very
conprehensive. Quite inpressive. And | also thought that
it was very fair and clear in pointing out a lot of the
nmet hodol ogi cal weaknesses.

So | think ny contribution here will really be to
maybe try to fine tune sonme of the -- sone of the issues
with regard to the nethodol ogi c weaknesses and how t hey
m ght affect our interpretation of ozone health effects
usi ng epidem ologic data. And to also add a few studies
that were -- a few key studies that were ni ssed;
under st andabl e, given the, as M ke previously stated, the
vast nunber of studies.

The ones that should not be m ssed though for
sure are any of the epi studies conducted recently in
California. No matter how small, | think it's inportant
to recogni ze that although ozone's the sane everywhere,
it's quite conceivable that ozone in California nmay have a
different effect across regions dependi ng on exposure

m scl assification and correlated air pollutants.
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Sul fate m ght be strongly correlated with ozone
on the East Coast but not here, for instance. Whereas
here ultrafine particles in the L. A Basin has been
noderately correlated with ozone and is photochenically
gener ated presumably because of that -- as a result of
studi es that have | ooked at that fromthe Southern
California Particle Center.

So | think we have some different issues with
regard to ozone as an indicator -- again, back to that
word "indicator" -- here in California versus nany other
parts of the country.

So that said, interpreting the studies in
California, | think it's inportant to interpret them based
upon the regions in which they were conducted. And in
particul ar | ooking at inland regions of California
where -- | nmean you have a tenperature gradient, as you
know, fromthe coast inland of 20 to 30 degrees in the
sunmmer increase in tenperature and of course nuch higher
ozone. And as a result of the high outdoor anbient
tenperature people tend to spend, including children, nore
time indoors, they use airconditioning, there's less --
and all these things were of course well described | think
in the exposure section, but need to sort of be brought
forward briefly, but brought forward into the

interpretation of the epidem ologic data in particul ar
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agai n those that have used regi ons of study where high
tenperature m ght have influenced the exposure to ozone
and i nduced nore exposure nisclassification than areas
closer to the coast.

And in ny witten summary |I'd nentioned a couple
of -- several of the studies that came to ny mind. M own
studi es of course were -- nost of them have been conducted
inland where it's very hot. Often tinmes we don't see an
associ ation with ozone, sometines we do. And an
i ndication of why there is no association is that, if you
| ook at the correlation between personal tenperature, that
is, tenmperature gauges worn by people, by the kids, by the
asthmatic children, and anbient ozone, it tends to be no
correlation, very low, .1. If you look at the correlation
bet ween tenperature at the anbient side, of course it's
al ways pretty high, so at |east noderately correl ated.

And we all know about exposure nisclassification
wi th ozone.

So |l think it's really critical -- in particular
Sevent h Day Adventi st cohort study has regions inland
where it mght have inpacted their results.

And the big one of course is the children's
health study. 1In a text review ng the study by MConnell
which is | think a very inportant study in southern

California, where they found -- in fact although | ooking
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across all the kids -- and these are nonasthmatic, you
know, basically a general popul ation sanple, and they saw
no associ ation. But then when they | ooked at kids who
were engaged in three or nore sports, they found an
associ ation in high ozone communities.

And of course those high ozone communities were
inland communities. So if you think about it for a little
while -- and what was said in the text was it only
referred to effect nodification by physical activity. |
think it's really inportant to really fully interpret
that, in saying that: Wy does it affect nodification?
Well, it's because they're playing three or nore sports,
getting a higher dose, and probably mpost of those sports
are played outdoors.

So if they're living in these hotter areas,
they're outdoors exercising in the ozone, so to speak
And the magni tude of exposure misclassification for these
children, that subset of the children's health study, is
much | ess than the rest. And | believe the MConnel
paper actually tal ks about that, you know, in the body of
the concl usi ons or the discussion section of that paper

The other children's health study that is
probably severely inpacted by this issue is the study of
lung function growth. You discussed the Gauder man 2000

paper, which is the four-year followup for fourth
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graders. | would actually just briefly nention that paper
and actually sunmari ze the foll ow up, which was the
ei ght-year followup published in the New Engl and Journa
of the sane cohort, w th dropout, for eight years. In

ot her words they followed himright straight through high

school .

And very simlar findings, but considerably nore
robust .

And, again, in that study they found associ ati ons
PM 2.5, NO2, acid aerosols, | believe, elemental carbon --

you know, all these things linked to traffic-related
exposures but not ozone. Again, you know, the ozone
comunities are in these very hot areas |ike Al pine, where
|'ve done research, and near Rubidoux and all that in

Ri verside County. So | think those results need to be
carefully interpreted.

They did not -- and | assune they're going to do
probably nore publications. They did not stratify in this
particul ar case on outdoor activities. They do have that
data. So | kind of expect a followup publication on
that. Where indeed we m ght see an effect on |ung
function growth in children who spend nore tinme outdoors
ei ther because of sports or whatever.

| thought the review was very fair in terns of

tal king about -- in reference to the tine series studies
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anyway, the excessive control of tenperature and how t hat
m ght actually, you know, basically elinmnate the effects
of ozone, particularly where seasons are not anal yzed
separately, where, you know, you |lunp sumer in with
wi nter and use all these snmobothing filters and so forth.
| never thought that was a way to analyze tine series
data, and | always questioned that, for ozone in
particular. Mybe not so nmuch particles, although that's
another story. So | think you did very well on that.

I would just -- just an organizational issue.
Those problens apply to all study designs, not sinply the
time series. So the cohort studies, the panel studies, it
applies to all of them because -- actually not the cohort
studi es, but the panel studies where you have repeated
measur es.

So the control of tenperature is a real problem
We find that when we control personal tenperature, there's
no associ ati on between personal tenperature and any of the
ast hnma out cones.

So you nmke a good point. And | would just
reiterate a very good point, that these weather variabl es,
there's very little, very little physiologic data to
suggest that tenperature or relative humdity by itself is
necessarily an inportant -- are inportant factors on the

outcone itself.
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So | think there really is excessive control

And where studies don't present results wthout
tenperature, | have a real problemw th that. 1In other
words if they're -- the only results they present are
controlling for ozone, then | think that dramatically
weakens the interpretation of particularly null results.

Oh, yeah, so the other organizational issue --
you did tal k about m sclassification of ozone in relation
to -- this personal exposure msclassification in relation
to time series size. But that really applies again to al
study design. So just an organizational issue. Maybe al
t hose weaknesses shoul d be put up front because they apply
to all the study designs.

And in ny witten summary | tal k about some of
the papers that weren't nmentioned. A series of studies
that al so | ooked at the effect nodification of
antiinflammtory nedication use in asthmatics. You
mentioned one paper | think that -- by Gent on that issue.
Kids that are taking namintenance nedication, largely
i nhal ed corticosteroids, are going to be nore severe
ast hmati cs.

On the other hand, particularly anmong poorer
popul ati ons, who m ght be nore exposed than the nore wel
of f part of the population, a |ot of those kids do not

recei ve these nmi ntenance nedications. And so they nmay be
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persistent asthmatics that are unprotected, so to speak
So they may be in fact nore susceptible to air pollutants
than the kids that are on inhaled corticosteroids, who in
some of these studies show a stronger association. But
ot hers such as the ones that |'ve published don't.

And one of studies that was not cited that should
be actually is the study fromlra Tager's group. Kathleen
Mortinmer is the | ead author fromthe Inner-city Asthma
Study. Looking directly at the effects of ozone on
inner-city kids with asthma. And they did find
significant inverse associations with peak flow and
associations with strong -- with synptons.

And it really pointed -- and the Mortinmer paper
is very clear on the susceptible popul ation issues, and
that they really did a great job of |ooking at
susceptible -- they had the power to | ook at different
suscepti bl e popul ations, and they found that -- getting to
your issue about premature infants, they showed the
strongest association with ozone conpared with the rest of
the group, low birth weight or premature infants.

And of course all these kids lived in |ow income
nei ghbor hoods. And they were one of the other studies
that | ooked at nedication use and in fact found weak --
very weak or no associations for kids that were on ICS or

i nhal ed corticosteroids, and found the strongest
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associations with kids that were on Chronelin, which is a
mast cell degranul ator inhibitor nmedication. But it's not
as strong an anti-inflammatory as inhaled corticosteroids.
So it sort of suggests that these were kids with
persistent asthma that were not well protected enough
agai nst the effects of ozone, but showed the strongest
associ ati on.

Alittle conplex, but it really again | think
will help in your argument that we need to protect the
nost suscepti bl e popul ati ons, and here they are, and these
are the papers that have actually -- the epidem ol ogic
papers that have actually | ooked at them Again,
reiterating the point the controlled studies have not been
able to for ethical reasons. The epi studies can and
have. And wherever there is data -- and it is limted,
because unfortunately a | ot of panel studies and other
studi es don't even | ook at susceptible popul ations -- but
where it is -- where the data does exist, | think there's
some pretty interesting information to cull out of there.

Again, I'mciting myself because | know ny work
better. W did do a study in L.A and Hispanic children
funded by ARB. And | in ny witten sunmary do show t hat
we did find ozone effects. And those ozone effects were
in a very small subgroup. Again, this is, you know, a

smal | subgroup. But there were associations of kids with
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nore severe asthma synptons. And these kids were on
mai nt enance medi cations. So the mxture of effects
reflects the problem of nedication versus severity. And
thi nk you tal ked about that fairly well

And | have -- ny witten sunmaries cover that.

On the tine series study, again | thought the
di scussi on about the co-adjustnent approach really is
important. And this is sonething that has probably
dramatically affected the tine series literature in the
opposite direction that the S plus debacle has; that is,
that they have underestimated the effect of ozone with
co-adjustnent. They have underestimated the effect of
ozone by not doi ng seasonal stratification

I nmean we -- when David Bates first did his
studies, that's the way we thought it should al ways be
done, the way David Bates did it, do it in the sunmer,
even four seasons -- do it separately four seasons. And
t hen people started doing these snoothing, doing the whol e
year all at once. And it just never made any sense to ne.
And t he co-adjustnent approach, | thought that section was
just beautiful.

I concur with Dr. Bates about the Atlanta study.
Really inportant to add that. But | would add that, yes,
the ozone levels did go down when the O ynpics were on and

all that traffic was bl ocked, but a | ot of other things
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went down as well. You have to sort of be fair in that
sense, that, you know, there's traffic exhaust toxic
pol lutants and particle bound toxic conponents that
probably were dramatically reduced as well. Precursors of
ozone, again, you know.

And nost of ny other conmence are really just
editorial

And | reiterate again, | thought you did a good
job of tal king about the snoothing functions and tine
seri es anal yses. That when you snooth tenperature, you're
snmoot hi ng across the m drange of tenperatures that are
really unlikely to have any effect on any health outcone.
| mean anything bel ow, you know, 80 degrees Fahrenheit --
or whatever -- Celsius -- | forgot since | haven't lived
in Canada for a while -- probably don't nean anything. O
above a certain -- you know, a certain |lower threshold of
cold. You know, and it's not linear either, so there's
effects at very |low tenperatures and there are effects at

very high tenperatures.

And there actually are a couple of papers -- and
| forgot to put that in as well -- but showed a U function
for ozone, a U-shaped association, | believe for ozone,

dependi ng on the tenperature adjustnent. So | thought you
did a very good job at pointing that out.

And t he real nethodol ogi c weaknesses, which --
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you know, which don't apply as nmuch to the PM studies.
And as you pointed out and M ke pointed out, that the
literature has been -- the epidem ologic literature has
been so focused on PM but these problens with ozone have
been forgotten, | think.

And that's really it.

CHAI RPERSON KLEI NMAN: Great. Thank you.

Let me open it up just to make sure that nobody
el se on the panel wants to --

ADVI SORY COVM TTEE MEMBER FANUCCHI: 1'd like to
say sonet hi ng.

What |'d like to see with the epidenm ol ogy -- and
I think it was a very thorough review -- is that with
ozone in the nonhuman primate nodel we've been seeing
effects of ozone on |ung devel opnent at a very, very early
age in the nonhuman prinmates, is that we can start at 30
days of age. And it's sonmewhere between 30 and 90 days of
age where we actually see what appear to be irreversible
changes to small airways, structure, snooth nuscle,
epithelial innervation. And what |1'd like to see with the
epidenmiology is if there's a way to tease out -- if the
hi story of the children is known and how | ong that they've
been living in high ozone areas, is it since birth?
Because | think that very early tine point mght be very

important to effects later on. | know that's not an easy
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thing to do and getting history is difficult.

ADVI SORY COWM TTEE MEMBER DELFI NG  Yeah, | can't
speak for the CHS. Maybe somebody from ARB that's read
all their reports can. But | don't -- there's a
background questionnaire that's quite good in that study.
But | really don't think -- | don't think they have a good
handl e on that at this point or they're not going to
analyze it, try to do -- you know, retrospectively figure
out where they've been and how that's affected. They've
reviewed the Ira Tager study though that did.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO.  Well, | can just speak to the Ira
Tager's study of UC Berkeley freshman. They' ve al ready
publ i shed one article. And Ira has another | think that's
being refereed now And he did -- in that he
reconstructed ozone exposures into early chil dhood into
birth -- back to birth, I think. And one of the
findings -- that paper's rather difficult to get through
actual ly.

But one of the findings was that the earlier
chi | dhood exposure did seemto have a stronger effect on
| ong-term changes in lung function than did nore recent
exposures. And | think he's suggested to nme that when
they' ve redone the analysis now with |I think a bigger

group, they're finding that as well. So | think your
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point is well taken there.

ADVI SORY COWM TTEE MEMBER DELFI NG  Yeah. And
that study will feed into the national Children's study in
a direct way, | think.

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. We have Pat Kinney here who did a
simlar type of study.

Did you have early childhood for that?

DR. KINNEY: We've never broken out the earliest
time periods. W could do that.

We haven't -- well, | think we did split it up
into sort of O to 6 years, 6 to 12 and then 12 to 18. And
we didn't see big differences in those three categories.
But we never | ooked at the, you know, first couple of
years of life.

That was a study of about 1,700 Yale freshnen.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

That was Pat Kinney, by the way, who's a
contractor with our -- for witing of the docunent.

ADVI SORY COWM TTEE MEMBER PLATZKER: There's
difficulty with that though. |If you're going to | ook at
t he amount of exposure that the child has frombirth, you
really need to go back and see where the nother was during
her pregnancy.

In addition, my concern with a ot of the data
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that's published is that it's not good enough to say 0 to
6. |If you're tal king about exposure, you're talking about
concentration tinmes tine tinmes respiratory rate. And we
know t hat the newborn breathes 40 tinmes a minute, a child
at 9 breathes 12 to 14 tines a mnute. The exposure is
going to be a great deal nore for the infant. So that
the -- you have to define your popul ation.

Second of all, my concern about a lot of the
studies that |ook at asthma has to do with the fact that
they don't really categorize the asthma. | nean we've --
we know that there's intermttent and then there's
persistent, and we have three witten | evels of
persistent. Who are the patients that we're studying? So
that | think the characterization -- we may be
under pl ayi ng the data -- averagi ng data when we shoul d be
dividing it and | ooking at sensitive groups.

And |If you ook at asthma versus other children
who have either congenital anomalies of the airways and
I ungs or children who've experienced injury to the lung in
early chil dhood, these children are probably an even nore
sensitive group who nay be nore sensitive to environnenta
pol lutants. And | think we have to recogni ze that and
worry about it.

These chil dren appear to have ongoi ng

inflammation in the lung, even transcending the period of
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time when they were ill at birth. So that this is another
very vul nerabl e group of patients and | think we need to
have better epideniologic data on that.

CHAI RPERSON KLEI NMAN:  On that point, | guess it
was si x years ago when the children's bill was passed. W
had a review of the California standards with respect to
whet her they were adequately protective of children. And
there was a chapter on ozone witten | believe by Ira
Tager and John Bal nes.

And |' m wonderi ng whet her Bart or Pat woul d be
able to tell us what the conclusions of that review were
since they were conparing it at the .09 ppm one-hour
standard and were retaining that standard. So | guess the
question | would like to put out is: Wat were the
overall findings at that tinme? And, you know, have there
been significant studies considered since that review that
m ght alter the thinking? And, if so, howis that being
reflected in this docunent?

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. Well, | can try to address that.

I did |ook at that report again a couple weeks
ago. And they did say -- | think they couched it in
probabilistic ternms, that it was based on the current
studies, primarily a lot of the epi studies that there was

sonme |ikelihood that children would not be protected at
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that |evel.

| think our thinking was -- or is that by adding
t he ei ght-hour average, that we'd be affording the
additional protection that's needed. And in fact if .07
is actually -- or .070 is actually attained, we shoul dn't
see too many exceedances or we shouldn't see any
concentrations up as high as .12 ultimately for one hour
up to .10.

So we think the double standards provide the
protection that they were tal king about.

Regar di ng studi es since then, yeah. | nmean, in
the last five or six years there's been a |ot of new
studies, particularly the nortality studies that have cone
out. But a lot of the studies that you saw us citing are
fromthe last five years or so. So there's a |lot nore
literature in there.

But, you know, the other side of it is, again, as
I've mentioned, the difficulty fromthe epi studies --
that does have sone very distinct advantages -- but the
di sadvant age of not know ng exactly what the averaging
time is: Is it a couple days; is it one day; is it one
hour; is it eight hours, so on and so forth; it makes it
harder to say sonething definitive of how those studies
drive the actual standard as opposed to using it as a

supportive nunber for the margin of safety.
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CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
MANAGER MARTY: This is Melanie Marty. | just wanted to
add in other point.

That when the studies were published regarding
lung function at age of 18 and al so when the children's
heal th study published the connection between ozone
exposure tines three or four sports, Bart -- | asked the
gquestion of Bart, "Well, what do you think the range of
exposures was that those children were exposed to,
especially the study that | ooked at lung function at 18,
when those kids were young? You know, what were the
concentration ranges?' And so we did have sone discussion
that those kids likely were exposed to pretty high
concentrations of ozone conpared to the standard that
we're trying to set. So we did have a | ot of concern
about those studi es and whether our eight-hour standard
woul d be protective of those effects. And as Bart
mentioned, we think that the eight-hour standard is going
to be a driver and drive down those peaks.

OCEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. | have a coupl e other quick responses,
to Dr. Platzker first.

For sure that's a been a difficulty in ternms of
characterizing the asthmatic subjects that we've | ooked at

in epi studies. | nean until Ralph cane along | think ny
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group, M chael Lipsett and | had published the npst asthm
panel studies. And now Ral ph is now the chanpi on,
think. But one constant problem we have in these
studies -- | think the two biggest are characterizing the
popul ati on adequately; and in dealing with the nmedication
guestion, whether the group of steroids are going to be
protective and you won't see any synptons -- and sonetines
that's the case -- or whether people are taking them
regularly. And we've actually tried to design sone
studi es where on a daily basis we actually ask people if
they were taking their preventive nmedication to try to get
at that. So it's a very difficult issue

So both of these things |I think are one reason
why we see different types of results in sonme of the
asthma studies, the panel studies that | ook at synptons
every day for like two or three nonths, because the
popul ations may be radically different and the nedica
regi me conpliance mght be radically different.

And | think that goes to sone of the things that
Ral ph was tal ki ng about .

But the other thing was about the seasonal splits
in the tine series studies. The reason that people
haven't done it as a matter of course is | think sinply
because of power issues, that once you start filling up

three years of data you start chopping up a relatively
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rare outcone, like nortality or even hospitalization, into
three-nonth periods, you really start to run into power
problenms that is likely to nmiss an effect even if one was
t here when the nunber of days that follow up become so
smal |

So people are looking at that nore and nore. But
I think that's the other side of the issue.

ADVI SORY COW TTEE MEMBER DELFINO. Did the
end-map study -- I'mtrying to remenber if they -- did

they very carefully | ook at seasonal differences and

effect?

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO:  You could define -- | nmean you' d need
to define "very carefully”. But, yeah, they did | ook at

sumrer season versus full year both in the original 2000
study, in the 2003 study, and then the one that canme out
| ast nonth, they have done that.

ADVI SORY COW TTEE MEMBER DELFI NO. Because that
was clearly powered enough to do that.

OCEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO.  Yeah.

You know, of course they're conmbining 95 cities
too. So that gives you -- when you do the neta-anal ysis
you' ve got a lot nore power to detect an effect when you

combine it. And it's less likely that you're going to
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find significance in a given city. So that's one of the
powers of having nultiple cities when you do that work.

ADVI SORY COVM TTEE MEMBER FANUCCHI: One of the
questions that | have is that -- we were tal king about the
chanber studies earlier. And the chanber studies are
conprised of healthy adults stuck in chanbers. The
epi demi ol ogy, we've got children as best we can. But we
don't have defined ozone nonitoring on the children. W
just have ozone at sone nonitoring station

One of the things that we m ght want to consider
for further research to help us set standards and answer
this is to find a nodel that we feel is fairly
representative of the human and do chanber studies in that
nmodel , and | think, you know, as what we tal ked about
| ater, a nonhuman prinmate nodel in order to get at sone of
these | ung devel opnent issues that we're tal king about at
rel evant doses. Because you can't stick a baby in an
ozone chanber. And the nonitoring on the epidenmiology is
only so-so. So | think it's something to be considered in
order to continue to address the issues "Is this going to
be protective or not?"

CHAI RPERSON KLEI NMAN: Ot her coment s?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Dr. Kleinmn, one thing | mght -- Dr. Fanucch

brought up the children's health study and, you know,
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whet her we have data. And |I'mnot sure if the
i nvestigators ever did go back to | ook at, you know, when
the kids were born and -- but they do have -- Do you think
they' ve gotten results?

DR DRECHSLER: [|I'm not sure that they did, but I
don't think it's published.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

So with that conprehensive -- | know that we've
got a conprehensive data on all those kids, because they
wanted to nake sure they knew where they were born, how
long they lived in each of their comunities. What they
didn't have is of course the nonitoring network for that
study we started about 1993. But there are other ways you
coul d go back and back-cal cul ate what their exposures from
other central site nonitors and --

ADVI SORY COWM TTEE MEMBER DELFI NG  Wel |,
there's -- that's for the PMpart of the study. There
shoul d be plenty of ozone data, | would think

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BCDE:

That's right, for the ozone data we shoul d
have --

ADVI SORY COW TTEE MEMBER DELFINO. O for al
t hose areas.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

And we have an extrenely conprehensive ozone
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network in southern California. So that's sonmething we'd
bring up.

ADVI SORY COWM TTEE MEMBER FANUCCHI : Ri ght.
Because | think that the experinental data is show ng that
there's a very early window. Wen the lung is
differentiating and developing, that it's setting its own
baseline for all sorts of systens within the lung. And if
you di srupt that devel opment, you won't end up with the
same baseline. So you'll end up with an altered |ung
devel opnent no matter what. And which you may or nmy not
be able to tease out later if you don't go back and | ook
at what happened early on.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Ri ght .

Okay. We'll check into that.

ADVI SORY COWM TTEE MEMBER PLATZKER: One ot her
coment in support of your epideniologic section. You
know, the studies that | ook at change in lung function and
children spending tine outdoors in three different sports,
clearly they wouldn't be participating in three different
sports if they were that vul nerable and at high risk of
having problens. So that this may be really just the tip
of the iceberg. They show changes -- the people that --
the children who are nore sedentary are likely to have

much nore provocative changes in |ung function.
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CHAI RPERSON KLEI NMAN: | don't renenber the
details of that study. But the inplication was that when
they | ooked at kids who did | ess activity, they had
fewer --

ADVI SORY COW TTEE MEMBER DELFINO. It was risk
of asthma onset --

CHAI RPERSON KLEI NVAN:  -- risk of asthma onset.

ADVI SORY COW TTEE MEMBER DELFINO. -- was the
out cone.

CHAlI RPERSON KLEI NMAN:  So it --

ADVI SCRY COW TTEE MEMBER PLATZKER: But not
pul monary function? That was a different study --

CHAI RPERSON KLEI NMAN:  No, that woul d be
different.

ADVI SORY COWM TTEE MEMBER DELFI NG  Yeah, the
pul monary -- the lung growth and pul nonary function, they
did not -- they didn't report that strata -- that
stratification or that stratified analysis in the New
Engl and Journal paper.

So that's why | was saying it would be nice to
have that data to see whether there was a change in |ung
function. And, again, if they did, then that would be a
concern.

But still | think his coment applies. Asthna

onset, you know, you'd have to think about
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exerci se-induced asthma in that particular scenario of
three sports.

CHAlI RPERSON KLEI NMAN:  Whi ch kind of |eads us
into the topic of mechani snms and toxi col ogy.

Sol'd like Mchelle to | ead off.

ADVI SORY COW TTEE MEMBER FANUCCHI : Actual |y,
again, | thought it was a very conprehensive chapter, with
a lot of data put into it.

| took to heart the charge that we were to | ook
at whether or not this was going to protect children and
infants and was that clear and transparent. And | think
that, from an organi zational standpoint, it could be nade
nmore clear. And it mght actually help the case for the
standard using the sane information that's there.

But one of the first things that Chapter 11 |eft
out -- it talked a | ot about nmechani sns of toxicology as
far as inflanmmation, but it didn't talk about nechani sns
of toxicology of injury by chem cal defenses, anti-oxidant
defenses. And one of the things that's very different
bet ween young children, infants and adults are their
anti-oxidant status. And normally children have very high
| evel s of anti-oxidant enzymes. However, they're stil
susceptible to ozone injury. And that's shown in
| aboratory aninmals and in the nonhuman prinate nodel s.

And so | think a section that conpares and
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contrasts the devel opnment of those systenms -- and in ny
written part | put down a few of the articles that could
be considered for that -- one thing you have to take in
mnd with some of the older literature |ooking at
anti-oxi dant enzynes is that they've done lung | avages and
so it's not a sight specific, it's a whole airway |evel,
and so it may wash out sone of the effects. But there's
definitely a difference between children and adults.

The rest of the chapter | thought was really wel
written. | do think though that if you reorganized it so
that with each question you put the children's information
in contrast or conparison to the adult information, it
woul d give us a better feel for whether or not children
are nore or |less susceptible in any particul ar area.

And one of the things | noticed in the comments
frompeople is that the section that discussed the
nonhuman primate nodel, the allergic asthma nodel, that
section confused sone of the public in their coments.

And one of the things that | think that would hel p that
section is sonme of the information on the |Iung devel opnent
of those nonkeys that were exposed to ozone only would be
nmoved into the other sections of that chapter and tease
out really what were ozone-only effects on | ung

devel opnent during that tine. And then later on add in

what happens when you add an allergic situation over the
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top of that. And I think that would rmake it very, very
clear as to what effects ozone nmay have on | ung
devel opnent, epithelial innervation, smooth mnuscle
devel opnent .

There's also a study that came out of that that
shows that ozone during postnatal devel opnental alters CMS
effects. And so that could affect pulnonary function or
ventilatory rates.

But, overall, | thought it was a nice chapter.

I don't know if you had any ot her coments.

ADVI SORY COVW TTEE MEMBER SHERWN: | think I']
save my comments.

CHAI RPERSON KLEI NMAN:  The point that was just
raised in terns of nmechani sns of defense, which are just
not really covered in the docunent, are inportant because,
at |l east judging fromsone of the in vitro studies and
some of the other mechanistic studies that are done, there
appears to be a stratified sort of response that first
causes a stimulation. At |ow doses you increase or
up-regul ate sone of the anti-oxidant nmechani sms. And then
at hi gher doses you begin to overwhel mthose and then you
begin to see injury.

And this nmay be partially responsible or at |east
play a role in that nonlinear dose response nodel. And

think it's inportant to at |east nention that in the
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di scussi on of nmechani sns, because it does, you know, in
turn, support, you know, sone of the other questions of
how you're | ooking at the data and projecting it back to
set a standard.

Even though you don't use the in vitro data or
the ani mal data per se as your hard and standing setting
process, | think it is a useful, you know, substantiation
of that.

Anot her issue that canme up in our discussions at
lunch were the | ocations of where ozone actually has its
effect, which may be different between the devel oping |ung
and the adult lung. And | believe, you know, that there's

somewhat known about deposition of ozone from Ozone 18

studies. | don't know if any have been done with juvenile
animals. But | guess the question is: |If there are data
on that, can we -- you know, is there sonme way to use that

data to hel p understand sone of the mechanistic issues and
di fferences between the child and the adult?

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
MANAGER MARTY: We did have a little bit of discussion in
Appendi x A of the anti-oxidant defense. W can el aborate
on that and pull it forward to the main part of the
docunent .

ADVI SORY COWM TTEE MEMBER FANUCCHI : That woul d

be hel pful .
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I think what Dr. Kl einman was naybe alluding to
was sone of the ozone dosinetry work that's been done.
And we were wondering if Dr. Plopper wanted to conme up and
tal k about -- we were tal king about |ocation of ozone
injury and whether or not there were any studi es besides
the Ozone 18 that were discussed in here that would help
understand the air flow or nmaybe the deposition target
| ocations in juveniles versus adults. And since you're an
aut hor on the document.

DR. PLOPPER: | think the main issue here in
ternms of deposition of the ozone is understand the
t hree-di nensi onal architecture of the airways. And the
data that's out there's alnost miniml for experinenta
studies. | nean the problemis know ng when they change.

The data that's there says that it's a very
linear pattern, but it's done by summuation of |arge
nunbers of -- based on generation of branching.

And there's one study out there that shows that
if -- once you get past the third generation you're
tal king about, it's close to twofold orders of magnitude
differences in sizes for the sanme airway generation. So
[ unpi ng them together is not going to help us understand
this. And | don't think there -- at the current tine
there is any really good literature that actually defines

what the problemis
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But | can tell you that we have two studi es out
now that show that for a limted nunber of airway
generations during postnatal growth, especially probably
within the first two years, that any specific airway
generation is not going to growin a linear fashion. And
what this means is that the differences in resistance to
air flow for even two nei ghboring airways of different
sizes in adults will be such that the air flow pattern's
very likely to change very quickly.

So | don't know if that answers your question
But | don't believe there's anybody's ever done a
deposition study for oxidant reactants in infants.

But the pathol ogy woul d suggest that there's sone
differences in distribution of the pattern versus adults.
They're certainly nore suscepti bl e.

And t he other confounding thing, which since |I'm
here I will enphasize, is the fact that it appears that
during these phases of growth they're highly susceptible
to disruption by inflanmation and injury, which nmeans that
they don't grow the sane, which nmeans that the actua
architectural organization of a child that grew up in a
heavily polluted area |like Mexico City or Los Angeles is
going to be very different than one that didn't.

And that means that -- probably the other thing

it means, that depending on the |evel of pollution when
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they were growi ng up, that when they get to be adults, the
architecture's going to be different, so you can't even
conpare adults at any particular time or juveniles with
younger children as a baseline because they had a
di fferent ozone history.

I don't know if that answers your question

ADVI SORY COW TTEE MEMBER PLATZKER: G ven the
smal | er airways of male infants versus females, is there a
di fference?

DR. PLOPPER: | would like to know that. But |
don't think that data's ever been out there.

What's available in the literature's virtually
all done on nal es.

CHAI RPERSON KLEI NMAN:  Yeah. | raise the point,
you know, not just because it's esoteric and interesting,
but al so because this is, you know, one of the few pieces
of evidence that we've got where we're |inking pul nonary
function changes, which are sonewhat epheneral, to rea
architectural changes, pernmanent changes in the |ung
structure.

So it's not just -- you know, for exanple, if
this can be anal ogi zed to the children's study where
they're showi ng the kids growi ng up have | ower |ung
function in dirtier cities than cleaner cities. This is

not just the fact that they don't breathe as hard or, you
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know, there's sone voluntary aspect or muscul ar aspect to
it. There's an architectural difference, which is
unlikely to be inproved. And | think that's very
i mportant when we start to evaluate the inportance of, you
know, lung function changes as one of the things we use in
the standard-setting process.

DR. PLOPPER: |'Il agree with that. Sonme of our
nonkey studi es show that the average airway generation
| oss is between three and six if the exposed is infants.
Whi ch neans that the architecture's conpletely different.
And it sort of fits in with that study that was done, the
kids that grew up in Mexico City. They had all kinds of
organi zati onal changes in the lung by radiol ogica
measurenents. And that would fit in with experinental
data as well. So, yeah, | think your point's taken.

CHAI RPERSON KLEINMAN:  So in terns of, you know,
addi ti onal support for the scientific basis for an ozone
standard, | think information like this should be
explicitly included in the chapter on toxicol ogy and
mechani sns if possible. But | think it's -- thank you
very much, Dr. Pl opper.

Okay. Any other comments?

ADVI SORY COW TTEE MEMBER SHERW N: Maybe at this
point I would like to bring up the -- defining of an

adverse health effect. | think this is a core problem
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And | think the ATS shortchanges it. And you shortchange
your data and your conclusions by using it.

And the reason | say that is that the rea
adverse effect that we're worried about is chronic |ung
respiratory disease, CLRD. And CLRD is now the fourth
| eadi ng cause of death. It is going to be the third very
shortly. And the reason why that is doing that is it
t akes about 20 or 30 years for the lung to be destroyed
enough to beconme nmanifest as a clinical disease.

ATS does not recogni ze subclinical disease. And
yet that subclinical disease can be very serious. So if
we turn the question around and not say, "Wat are the
adverse influences of ozone?" Respiratory inflammation,
pul monary function abnormalities. Those are inportant,
but it doesn't give us the real core. And the real core
says 30 years before these people manifest CLRD they have
lung di sease. They don't knowit. Their quality of life
is unknown to them

I mentioned at lunch tinme you can |ose 70 percent
of your lung and not knowit. So this is an inportant
fact.

So what we're now turning the question around is,
"What influence does ozone have in causing, pronoting,
facilitating and exacerbating disease that's already in

the lung aside fromany other...?"
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And to back this up our studies of young people
have shown one out of four 15 to 25 to have severe
respiratory lung disease -- respiratory bronchiol ar
di sease, which is an inflammation. And we're not talking
about m nor things.

And | should also say to you that enphysenm is
ubi quitous in the adult population. W all have nore than
trace amounts. | don't see any human lung that | could
| ook at and say, "Here's a normal lung." | nean they al
show di sease

So now what does this say? It says that we're
not aski ng what ozone does that's bad. W're asking if
we' ve got sonething bad, what can we do to reduce that,
mnimze it?

So we have an opportunity to say -- we don't know
what causes CLRD for the nobst part. Well, snoking of
course. Air pollution, obviously inplicated. But we
don't know the cause. But here's an opportunity to say,
"Well, one thing we do know. Ozone at anbient |evels
produces changes" -- as Charlie Plopper and other people
have shown, especially the primtes at .015 ppm over a
period of time -- a lesion which is identical to the
mnimal |lesion we see in young kids. So we're seeing
severe -- the aninmal studies we've done, at higher |evels

than what Charlie Plopper has done, show the sanme basic
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lesion. But it's mld. | don't see these aninmals.

So what |'m seeing in humans is a very severe
disease. It is the precursor, | don't have any question
to whatever chronic | ower respiratory disease is. W know
so little about it that nobody makes a di agnosis of asthma
or enphysema or chronic bronchitis anynore. Clinically
you can't tell. Well, if the clinicians can't tell, how
are we going to cone up with signs and synptons that
relate to what ozone's doing that's bad, to asthnma or
enphysema, to chronic bronchitis or bronchiolitis?

So ny nessage is, let's ask that big question of
"What role is ozone playing?" And, as | say, fromthe
studies that | know of, and especially the primte
studies, as well as all the other things that have been
done, and the epi studies and the chanber studies, there's
no question in ny mnd that ozone is playing a role. Now,
the only unanswered question is: Wat's the nagnitude?
VWhat is the -- how does that conpare -- if you want to
rank pollutants, how does that conpare to what NO2 does or
how PM2.5 or PMLO? So we've got a whol e bunch of
probl ens.

But because we don't know all of these, our
problemis focused on ozone. W know that ozone has an
adverse effect, producing a | esion we see in humans that

goes into CLRD to becone the fourth | eadi ng cause of
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death, silently. It's clinically covert. Alnost all of
enphysenma, for exanple, is covert. So is bronchitis for
the nost part. You know, who doesn't cough. When | was
in Boston, | nean everybody had bronchitis in the
w ntertine.

So it got be very hazy. So ny suggestion is that
we turn the question of adverse health effect around to

saying if we adopt these standards, which | strongly

recommend -- and | think you people have done a great job
in putting together the data -- will this aneliorate the
problemwe're facing? And | think it will. | don't know
how much it will do. But it's -- we are in the position

of saying we just can't |let CLRD exponentially increase.
They say it's leveling off, not in wonmen but in men. |I'm
not sure that's true. The point is it will becone the
third | eadi ng cause of death very shortly.

So that was one of the things | wanted to bring
out.

There are studies that should be done. And we
were asked are there things we would |ike to see done.
And | think I now can say this, because |I'mat the age
where | don't buy green bananas and |'m not going to be
getting grants for it for five years to do it. So | would
recommend that we strongly support what | would cal

epi demi ol ogi ¢ aut opsy studi es.

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

130

What does this tell you? We have severe |ung
di sease. W have a lot -- incidentally we have a | ot of
severe ot her diseases, |ike cardiovascular, for exanple.
One of the first cases | ever sawin ny mlitary
experi ence was a young boy, 21, dying of coronary disease,
massi ve occl usion of one -- he already -- he had a |eft
coronary di sappear. He was only 21 years of age. And the
first sign of sudden death with myocardi al disease -- |
beg your pardon -- the first sign of myocardial disease is
sudden death in 25 percent. So this subclinical covert is
bei ng overl ooked.

So | would like to see epideniol ogi c autopsy
done, saying, look, let's find out what is the |evel of
this damage. You can nmeasure it. You don't have to talk
about subtle findings or reversible findings. W can show
you changes. For the npbst part you can evaluate. Sone of
these | suppose are reversible.

But when we see alveoli distorted, the lung gets

renodel ed so that you don't recognize it anynore by the

time they're adult. You want to neasure alveoli, you
don't go to an adult lung. You just can't do it. | tried
to do that in a study and | just couldn't do it.

Al right. So this says why not get an inventory
of good cells, good alveoli and bad ones and pl ot them

And if you start inplenmenting standards that will

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

131
aneliorate this kind of |lesion, you ought to be able to
see it. If air has been -- if air has been inproving in
the South Coast Air Quality Basin -- we've got eight
years -- no, we've got three years of -- no, it's eight
years of material, three years recently, but eight years
total material over a period of years sonebody could go

al ong and say what is the |ikelihood? They have to add to

it. | don't want to do that study. |It's just too big a
study. [It's like personal nonitors, it's going to cost
noney, it's going to cost a lot of the people -- anyway.

So that's as much as | think | want to say
that -- well, there's one other thing to be sure that this
nmessage gets across. We have | ong ago abandoned
nortality. People die obviously. That's very inportant.
And harvesting people and relating themto PMLO and ozone,
| think it's inportant. But it's a crude neasure.

Morbidity is a lot better. So we want to
certainly encourage nore and better norbidity studies.

But the other end is norbility. And norbility
says serious subclinical disease. And we want data on
serious subclinical disease. And it's norbility
mo-r-b-i-l-i-t-y. And norbility is the result of |osing
lung tissue -- well, in respect to the lung. So every day
everybody | oses sone lung tissue. As you get ol der, you

get shorter. You're losing cells all the tine.
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The point is: |Is that there is a thing called
the loss of lung reserves. And there's a slope. And the
last word | wanted to say is it would be great if we're
all on the slope and it takes us to a hundred years of
age. \Which says, have enough lung left for the rest of
your life. But how many people are on a down sl ope,

i ncl udi ng young peopl e.

So | wanted to see the el ement of judgnent, which
| felt was short in here, put in. It's very hard. It's
very intangible in terns of dollars and cost benefit. But
this is a judgnental decision. And | think know ng that
there is a problem knowing there is a disease and know ng
that ozone offers us a chance to aneliorate it -- we don't
know how much, but it's sonme, and maybe a ot -- | think
we should do it.

CHAI RPERSON KLEI NMAN:  Thank you.

And actually that leads in very nicely to the
next issue, which is: What are the potential benefits of
achieving the standard as stated. And so --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Dr. Kleinman, do you want to take a break right
now for the court reporter?

Do you need tinme?

CHAI RPERSON KLEI NVAN:  We coul d do that.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
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I'"mjust saying, does the court reporter need a
break?

Okay. So maybe just like a five-mnute --

CHAI RPERSON KLEI NMAN: | think the consensus is,
yes, we shoul d take a break.

Let's take --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

-- five mnutes.

CHAI RPERSON KLEI NMAN: Wl |, we've got -- yeah
let's give it 15 nminutes.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Al right.

CHAI RPERSON KLEI NMAN:  Fi fteen-m nute break.

(Thereupon a recess was taken.)

CHAI RPERSON KLEI NMAN: Okay. W're going to
term nate our break and begin the proceedings. | think
nost of the -- the Committee's in the roomat |east.
They're not all at the table, but they're in the room

So what |1'd Iike to do is continue on with
di scussion of the Health Benefits Assessment.

And Lauri Chestnut will |ead off.

ADVI SORY COW TTEE MEMBER CHESTNUT: Are we ready
to go?

The Heal th Benefits chapter, | found it

interesting that it was -- it's not used in the
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standard-setting process and it kind of came after the
fact, but it seened to generate a | ot of conments.

And in reviewi ng the chapter and | ooking at the
comments and the response to coments, nost of the
comrents that | had on -- or suggestions on the analysis
that was done have been addressed in the response to
comments that came out. So | will -- | thought it m ght
be useful to go through and reinforce which of those
things | thought nost inportant to address in the benefits
anal ysis chapter.

And | think one of the things that would help is
giving a better context up front or alittle nore
el aboration. And it cane out in sonme of the comments and
response to comrents about what the intended purpose of
this benefit analysis is, because that will help couch
what's sufficient to address those -- the issues, since
it's not being used to set the standard and it's not being
part of -- it's not part of a full cost-benefit analysis,
which is often what U S. EPA is doing with this kind of
assessnment. But yet it is a lot of useful information
about what the inplications of neeting these standards
woul d be for the public in California.

So | think it's a useful piece of information.

But that's laid out a little bit nore.

This is a really challenging analysis to do. And
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there's a |l ot of judgnment about which studies we' re going
torely on. And neking the extrapol ations fromthe
literature to nunmbers is always daunting because it's --
the answers vary dependi ng on which things you select. So
there's a lot of roomfor argunent and interpretation
And at sonme point you just have to hold your nose and
jump. And | think -- but | think it's really useful to
put some paraneters on what do these studies nmean in terns
of how many cases we mi ght see.

So a lot of the comments on this chapter were
about all the reasons why you can't do this and it's so
uncertain. But | think that the chapter itself discusses
alot of the limtations and the uncertainties, and you
just have to say that and then go ahead and say what the
i mplications are.

The other piece that | think is inportant in the
introduction is to say right up front -- and this came out
again in the response to coments -- why the clinica
studi es are useful for standard setting, but not so usefu
for doing a conprehensive benefits assessnent, and the
rel ati onshi p between that and the kind of exposure
assessnent that you need to do. There were questions in
the coments about "Why aren't you doing a detailed
exposure assessnment of the popul ation?" and "Shoul dn't

that be part of the benefit analysis?" | agree with what
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the staff did here, that you' re doing an
epi dem ol ogy- based benefit assessnment and those studies
are using the anmbi ent neasurenents. So for that
assessnment you don't need to do the personal exposure kind
of assessnent.

And, in fact, to do the conprehensive endpoints,
nortality, norbidity, the hospitalizations, you can only
get -- you can only get a few endpoints if you just |ook
at the clinical studies. So what happened | think the
last time -- and | don't know the details of what was done
before -- but you should put a | ot of resources into a
detail ed exposure assessnent. But the only endpoints that
you can quantify fromthat are the relatively -- the
limted group that are neasured in the clinical studies --
respiratory synptonms, the lung function changes. So you
just don't -- you don't get the conprehensive overview
You really have to |l ook at the epidem ol ogy studies to do
that. And to do those you don't need to do the detailed
assessment.

Now, a big issue that comes up in the benefits
assessnment is whether or not there's a threshold, bel ow
whi ch you're not going to see any of these health effects.
And | think that the -- again, the chapter is appropriate
in acknow edging that this literature doesn't really

answer that question. But there is some evidence. And in
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the interplay between the comments and the response to
comments, the staff response included a suggestion of
extending the threshold work that was done for one of the
endpoi nts, the energency roomvisits, to all the endpoints
as a -- basically as a sensitivity test, because you don't
really know for sure where that point is.

So the best thing you can do is is do sone
boundi ng on, "Well, what if it's here? Wat if it's
here?" And | think it's appropriate, because this hasn't
been explored that well in all the studies, to use what
evi dence there is and say, "Well, what if this applied to
all the endpoints?" and then what if it doesn't. So do it
both ways. And | think that's -- that's what | understand
the response to comrents suggested doi ng.

Along with that, |looking at the idea that if
you're -- if there's a threshold, that could change the
sl ope of the concentration response function. And | think
it's appropriate to look at that. |If you -- if there
really is a threshold and you've estimated a |inear
function, you're slope's going to be flatter than if you
account for a threshold, and then your effect is beyond
t hat point.

Agai n, the enpirical evidence on this is really
uncertain. So you use what's there to try to couch sone

"what if" approaches to see how nmuch difference it nakes.
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I"mjust looking to see if there's other points
on that.

The one thing on the exposures that was al so
suggested that | think makes some sense is extrapol ating
fromthe nonitors to -- | think the original was done at
the county level -- doing it down to the census track
level, | think is a reasonable addition to make. It's
sonmet hing that can be fairly well done -- easily done with
the data that are available. 1t's kind of conputationally
conpl ex, but the data are there to do that.

And then on the nortality. This is a rea
difficult issue. In the last rounds of regulatory inpact
anal yses that EPA has done and U.S. EPA for the country,
the nortality estimtes were still being treated as a
sensitivity analysis. But they're on the verge of
including it in the total and | ooking at sonme recent -- |
think the nbost recent work does push it into the category
of "We don't know exactly what the nunber is, but it's
probably not 0," so let's see what the range. And | think
the reviewthat's in there is good.

And this -- it's a noving target. There's new
publications conming out all the tine. You can't keep
updating. But perhaps the one that would want to be
revisited here is the nobst recent publication fromthe

NMVAPS data that focused on the ozone results itself. And
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I think that this may tilt the central estimate a little
bit downward.

But that's sonething for the staff to eval uate,
of howto integrate that into the other pieces. But
that's a, you know, big data set from95 U. S. cities and
including 12 that are in California. And | think it's
i mportant since they spent a lot nore tine and it's a new
publication that's cone out -- they spent a lot nore tine
| ooki ng specifically at ozone. And that's about it.

In terns of the study selection, | think that you
don't want to just limt to -- as they haven't -- limt to
just California studies, that it limts the literature too
much. | nmean while there are certainly concerns about how
is exposure different in California versus other
| ocations, there are so many other uncertainties you want
to draw fromas large a literature as you can

But certain endpoints |ike hospital adm ssions
and energency roomvisits that are not just a function of
the anbi ent concentration and the physical response but
al so the health care system | think you need to be nore
cautious about using studies fromother countries, because
t hat endpoint might be a really different thing in sone
| ocati ons versus others.

So that's it on ny comments on the benefits.

CHAI RPERSON KLEI NMAN:  Okay. Thank you.
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Open up to the rest of the panel. Are there any
addi ti onal comments?

Does the staff want to nmake any conmment on it?

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO.  Yeah. | nean sonme of these comments
I"l'l respond to nore | think tonorrow in the official
response to comments. But just to clarify, | think
everyt hing you said about what we were going to do is
right. So we are going to now as a sensitivity a analysis
| ook at both -- we'll look at all the endpoints assunm ng
no threshold and then we'll look at all the endpoints
assum ng sone threshold with some adjustment for the
sl ope.

And | think we're going to be able to draw on a
subset of studies to at |east get a feeling for what that
adj ustmrent of the slope would ook like if you presune a
threshol d on no nodel that originally did not have a
t hreshol d.

And then regardi ng the exposure assessnment, we
are going to do another analysis, which will go down to
the census track level. Right?

Yeah. So we're going to do for the next go-round
rather than at the full county level. So we'll get a
better idea. W' |l use probably interpolation of three or

so monitors and assign that interpol ated val ue using
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probably sonme di stance-wei ghted nmechani smto each census
track.

And | think that's it. W agree about the
nmortality. We did use an earlier version of NWAPS. And
as you know, the study that came out last nmonth in the New
Engl and Journal with nore data, nore years of data
basically confirmed an association for 95 cities in the
u. S

So they provided two different estimates. One
was using a one-day neasure and one was using a one-week
average of exposure. And using the one-week average the
coefficients basically doubled. So we're thinking maybe
as to an estimte maybe using sone conbi nati on of that.
And 1'Il talk about a little bit nore tonorrow. But we
definitely have incorporated NMMAPS. And we'll try to
update it with the newer study as we go through it.

CHAI RPERSON KLEI NMAN:  Now, that will be strictly
for the benefits analysis, not for the --

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO:  Well, | think we'll include a review of
the new study in the epi section as well, because it's
i mportant enough | think to put in the extra effort to put
it in there.

CHAI RPERSON KLEI NMAN: Great. Thank you.

Any ot her comments?
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If not, 1'"mgoing to, you know, just very
briefly -- | think overall the Cormittee has been very
pl eased with the quality of the report and the summti ons.
And we've got some specific comments, and we'll go into
those a little bit nore in detail tomorrow. But at this
point | think it would be worthwhile to reserve, you know,
the summary conments until we've gotten all of the
i nformati on presented.

So we have some public representatives who are
not able to be here tombrrow. And | thought it would be a
good opportunity to give thema few mnutes to nake their
presentations.

So I'mgoing the turn this back over to Richard
and |l et himnoderate this.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Thanks, Dr. Kl einman.

|'ve gotten a request fromtwo people who said
they couldn't be here tonmorrow and wanted to make two
qui ck, short statenents. And one was Bonni e Hol nes- Gen
fromthe Lung Association

I's she here?

M5. HOLMES- GEN:  Good afternoon. 1've been
sitting too long. | need to stretch out.

' m Bonni e Hol mes-Gen with the Anmerican Lung

Association of California. And I'mreally pleased to be
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here and participate in your discussion today.

And |'m here in strong support of the
recommendations by the California Air Resources Board
staff and OEHHA staff. And | wanted to start off by
comrendi ng the excellent work that's been done in writing
the staff report and the health risk assessnent on the
proposed new st andar ds.

And | wanted to state up front that we believe
t hese proposed new ozone air quality standards are
extrenely inportant to all Californians. These are
extrenely inportant because they not only establish the
heal t h-based goal s that guide the regulatory efforts, but
al so because they set inmportant national precedent.
California has been the leader in ternms of air quality and
setting air quality standards. And we hope that
California will continue to be the |eader in having the
best science and the standards that are based on the nost
recent and updated information.

We strongly support the proposed .070 parts per
mllion | evel proposed for the new ei ght-hour average
standard for ozone. W strongly support retention of a
one- hour average standard of .09 parts per mllion for
ozone not to be exceeded. W believe that both these
standards are extrenely inportant and neither one can

stand al one. Both are needed to provide protection
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agai nst short-term peaks as well as |onger term exposures
that contribute to respiratory irritation and reduction of
lung function and the many other health effects that
you' ve di scussed today.

| also wanted to state that the Anerican Lung
Associ ati on was a cosponsor of the |legislation, SB 25, by
Mart ha Escutia of 1999 that established this process for
review of the air quality standards and air toxic contro
nmeasures here in California in order to make sure that our
State standards protect everyone and especially infants
and chil dren.

And partly because of our involvenent in that and
because of our nission, we are extrenely pleased that the
Committee has taken charge -- taken its charge to protect
children's health very seriously today. Very pleased with
t he extensive discussion that you've had of children's
health issues and the science surrounding health effects
in children. And as nenmbers have stated today, children
are not little adults.

We do need nore studies and nore information to
better understand how pollution is affecting grow ng and
devel oping lungs in children. And the studies that you
have di scussed today and that are contained in the staff
report raise a lot of alarms: Changed |lung architecture

in children; premature birth; low birth weights; asthm

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

145
exacerbations; and just the trenmendous increase -- the
i ncreased i ncidence of asthma in children generally over
the past two decades raise a lot of alarnms. And we know
that we need to do nore to protect children, and setting
nmore stringent air quality standards is a big part of
t hat .

Gven all this information it seens clear that
the only question today from our perspective should be:
Are the standards that are being proposed stringent
enough? That's seens to us to be the key question that's
before you today. That the .0708 hour really should be
t he upper bound. And the question is whether you should
be considering even nore stringent standards to better
protect children and provide a very clear margin of
safety. And | believe you'll probably have that
di scussion tonorrow, and we | ook forward to hearing you
have that discussion.

In addition to children of course we're concerned
about all Californians that are living in unhealthful air
As you know, nost Californians are exposed to |evels that
are at or above the current state standards. And that
means millions of Californians are already at risk for
i npaired lung function, lung irritation, hospital visits,
enmergency roomvisits and other problens that are rel ated

to snog, including of course premature death.
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We're extrenmely concerned al so about the recent
research in the Journal of American Medical Association,
the I andmark study |inking ozone exposure to the
significant increase in premature death in cities across
this country. And that continues to underscore the
i mportance of having a very stringent health standard and
nmoving forward to better protect the public fromair
pol lution, specifically ozone.

We're al so concerned about | ow income conmunities
and comunities of color that are disproportionately
| ocated in areas that have mmjor sources of air pollution
and air toxics, and that unfortunately generally have |ess
access to health care to address pollution -- to address
pollution-related illnesses.

The bottomline is: Please take your charge
seriously. Your charge is to establish a health-based
standard as you know, not to consider whether certain
busi nesses or industries -- or how certain businesses or
i ndustries m ght neet that standard. That's another
process. The whole attainment -- the process of
determ ning how attainnent is going to be achi eved and
what specific industries have to do to achieve standards
is a whole separate process. And your charge is to
establish a health-based goal

We urge you to nove ahead to adopt a stringent
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ozone standard for California, at |east at the |evel of
.070 parts per million not to be exceeded ei ght hour and
the retention of the one-hour average .09 parts per
mllion standard.

Thank you for your excellent work and for your
attention.

CHAI RPERSON KLEI NMAN:  Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Next up was Dr. Harold Farber

DR. FARBER: |1'd like to thank so very nmuch. |
thank you for acconmpdating me today. And thank you for
the opportunity to come here to discuss the draft ambient
air quality standards for ozone.

I"'mDr. Harold Farber. [|I'ma pediatric
pul monol ogi st. That's a child |lung di sease speciali st.
And aut hor about asthna and a researcher. |'ma founding
menber of the Solano Asthma Coalition and |'mactive with
t he American Lung Association of the East Bay. |'m here
today on behalf of the Health Network for Clean Air, which
is a network of statew de health care organi zations in
California that are involved in air pollution and health
i ssues.

We strongly support the establishnent of a new
ei ght - hour average standard for ozone. The 0.070 parts

per mllion level not to be exceeded is clearly needed to
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protect public health.

The 6.6 hour chanber studies give clear evidence
of adverse effects in healthy young adults at
concentrations of 0.08 parts per mllion. To account for
the | onger exposures and need to protect sensitive
popul ati ons, an ei ght-hour standard of 0.070 parts per
mllion is the highest level that could be considered to
provide a margin of safety.

We strongly support the retention of the one-our
average standard of 0.09 parts per mllion ozone not to be
exceeded. This standard is necessary to protect agai nst
short-term peak concentrations of ozone that are preval ent
in California. Studies have demponstrated changes in |ung
function and adverse respiratory effects in healthy adults
as well as increased nedication and emergency room use for
asthma. From short-term exposures at peak levels it is
cl ear that the one-hour standard of 0.09 parts per mllion
or lower is needed to provide a margin of safety.

Nei t her the one-hour nor the eight-hour standard
can stand alone. Both are needed to provide protection
agai nst short-term peaks and | ong-term exposure that can
contribute to respiratory irritation, exacerbate
respiratory illness, and reduce |ung function.

The not-to-be-exceeded formof the standard is

critical to the health protection offered. Standards are
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set at levels which will protect public health with an
adequate margin of safety. The formof the standard is
fundamental to the protection achieved. An alternative
formof the standard that allowed multiple days each year
when st andards coul d be exceeded woul d conproni se safety.

Public health would not be protected with
roundi ng up conventions that all ow concentrations to
exceed the level of the standard such as with the federa
ozone standards. And, further, nultiple exceedances
cannot be tolerated due to the public health risk at
| evel s just above the |evel of the proposed standards.

Research clearly shows that current California
ambient air quality standards are not sufficient to
protect public health, including sensitive popul ations,
with an adequate margin of safety as required by the
Children's Environnmental Health Protection Act. MIIlions
of Californians are at risk of inmpaired |ung function,
respiratory tract irritation, as well as increased risk
for respiratory and cardi ovascul ar hospitalizations and
enmergency roomvisits at currently allowabl e
concentrations of ozone.

Chil dren, seniors, people with lung diseases such
as asthma and chronic obstructive lung di sease, people who
wor k or exercise out doors are especially susceptible to

the effects of ozone pollution.
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Low i ncome communities and comunities of col or
are disproportionately located in areas with nmajor sources
of air pollution. And pollution is taking a
di sproportionate toll on the health of people living in
these communities.

Recent research shows that children growing up in
hi gh ozone areas have reduced |ung function, the excellent
work of the Los Angeles children's health study. And
recent research links ozone to premature death. The
rel ati onship between nortality and ozone was evi dent even
on days when pollution |Ievels were below the current
federal eight-hour standard of 0.08 parts per mllion

Closed to 3.3 million school absences per year in
California could be avoided if current |evels of ozone
were reduced to attain the proposed standards according to
the California Air Resources Board.

In short, it's inportant that the proposed 0.070
part per mllion eight-hour standard not to be exceeded
and the 0.09 part per mllion one-hour standard not to be
exceeded be adopted for ozone air pollution control

Thank you so very nuch.

HEALTH AND EXPQOSURE ASSESSMENT BRANCH CHI EF BODE

Geat. | think that's all the comments we'll do
t oday, because those people couldn't nmke it tonorrow.

I think also you were given sone additiona

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

151
written comrents, is that right, Dr. Kleinman? |Is that
what you told me?

Actually I'd received sonme from John Heuss that's
going to talk tomorrow. So I'll pass those out to the
Committee before they | eave.

And then tomorrow nmorning we'll start with
di scussion of public comments and staff responses to
conments, and we'll take it fromthere.

CHAI RPERSON KLEI NMAN:  All right. Sounds good.
In that case | believe, unless there are other coments
fromthe Conmittee, we shall adjourn the neeting until
tomorrow norning at --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BCDE:

-- 8:30.

CHAI RPERSON KLEI NMAN:  -- 8: 30.

And this evening, we will neet for dinner in the
restaurant down below -- out there at 6.

So enjoy the rest of the afternoon.
(Thereupon the Air Resources Board, Air
Quality Advisory Commttee neeting recessed

at 4:10 p.m)
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